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SOiriMARï
A ayn t  he s i s  o f  5 -  hy d re  xy- 7 -me t  bo x y  p h t h a l l  d o ( ILIVI ) 
was developed in  an e f f o r t  to p r o v e  t h a t  compound i d e n t i c a l  
w ith a. p h th a l i  de i s o l a t e d  i'roni Hell e hr :v sum Arena:rlum= The 
ayntheslB  o f  6-d i fo rm y l-4-hydroxy- 2-metho%y- 3-''
met hylhen 1 c a c id  ( cy e l o  ps 1 di c a o l  d } {VI1 1 } g a mo 1 cl 
m e t a b o l i c  produc t o c c u r r i n g  in  Vo oycloplum ^vestling . wae 
.attempted v l t h  a  view to ecnfirminp; the  s t r u c t u r e  a s s i g n e d  
to  th e  compound from d e g ra d a tiv e  s t u d i e s  on th e  n a t u r a l  
p r o d u c t .  In  o rd e r  t h a t  p o s s ib le  g e n e ra l  s y n th e t i c  ro u te a  
to ( V I I I } might f i r s t  be in v e s t ig a te d  using  more e a s i ly  
a v a i la b le  s t a r t i n g  m a te r ia l  o, a s y n th e s is  o f  5$ 6-dlform y].- 
2=hydz'Oxy-4  =methoxy-^-^methyIbengo ic  a c id  ( isocyc lopa ld i©  
ao  id  ) p 1B o me r  1 c w i  t  h ( VI11 ] wa s i  n i  1;;i a l  l,y a t  t  emp t  e d «
The s y n th e s is  o f  5- hydroxy«=?-*inetbo%yph t halid@ (M VI) 
was ach ieved  from met hy 1 4“Viy flri>x:y-6--methoxj-2=-methy 1-  
benzoate (m ethyl la o e v e rn ir .a te  ) (IXSI)^ which, was in  tu rn  
o b ta in ed  from methyl ace to ,ace ta te  and methyl c rc to n a te  by 
a d a p ta t io n  o f  a s e r i e s  of l e a c t io n a  re p o r te d  in  the 
l i t e r a t u r o o  ( I,X.XI}, on photobromi,natio:n y ie ld e d  m ethyl
:V--*bromo - 2-bromome thy 1-4 -4iy c roicy= etho%yben%oate ( IKXIV )  ^
which on ' ly d ro ly s is  w ith  aoueous dioxan gave
(1 :1  )
4-bromo-5'='bydroxy-7-methoxyphthallde (3ACXVI A céty la tio n  
and c a t a ly t ic  hydrogenation y ie ld ed  5-aoetoxy-7-metbo%y- 
phthallde (UlXVIII)g which gave 5-hydru%y-7-methoxy'- 
p ht h a ll do (ij&VI ) on a lk a lin e  hydro ly  ai o*
In th e  attem pted syntheE^ls o f  iso c y c lo p a ld lc  aeid» 
e th y l 3p 6-dime thy l-2-hydro:;3r-4'-m0thoxy benzoate (e th y l  
rh laonate) (IXXXVI)^ obtainab le by a s l ig h t  adaptation  o f  
the p rev iou sly  reported syTitheale^ wae pbotobromlnated to 
y ie ld  e th y l 3*. 6 -d l( bromomethyl)-2«hydroxy-4-methoxybenzoate 
(IXXXVII)o On treatm ent w ith  aqueous a ceto n e , (IXXXVII) 
gave 7-hy dr o %y -6=hy dz'oxyme t  by 1=- ethoxyp ht h a ll de 
(MXXVIII) in  a low y ie ld ,  which could  not be Improved by 
use o f  o th er methods o f  hydrolyalsv A céty la tio n  o f  both 
(IJŒXVII ) and (IXXIVIII) p:?o duoed 7-aceto%y-6«aceto%ymethyl- 
5^metho%yphthallde (XC)* An attem pt to ob ta in  7-hydroxy^ 
hoxy'-S-methyIphthalide (IJCKXI) by hydrogenation o f  
(UÜLX7III ) was unsucceaaful*
In the sy n th e tic  rou te to  cy o lo p a ld lc  a c id  (V III) 
i n i t i a l l y  envisaged , m ethyl 3 , 6-dimethy"l-4"'hydro3cy-2'= 
methoxybenzoate (m ethyl leo rh lzo n a te ) ('XOVII ) was a necessary  
interm ediate^ The shorte:* o f  the two pi^eviouel^'' reported  
methods o f  ob ta in in g  th is  compound was re-exam ined, but the 
product was is o la te d  in  a very low o v e r a ll y ie ld*  Etbvl
LX
I s o rh iz o n a te  (O i l )  vms obtidm ed more r e a d i ly  from e th y l  2, 4-  
di hydroxy- 6—me th y lb e n so a te  ( e th y l  o r  s e l l i n a t e  ) ( UDQIII ) □ 
Form yla tion  o f  (IXXXII) gave e th y l  2 , 4-dll]ydro% y-3- fo rm y l-6-
m ethy l’benzoate ( e th y l  haem atoim ate) (UŒXIII ), liydrogenation  
o f  which y ie ld e d  e th y l  2g4'-d lhydroxy-3 i,6-d im e th y lb e n m a t0 
( e th y l  p -o ro in o l  o a rh o x y la te )  ( IXXXIV)= P r o te c t io n  o f  th e  
.more a c t i v e  hydroxyl group in  the  l a t t e r  compound hy csxhon- 
a te  fo rm a tio n , fo llow ed  by m é th y la t io n  o f  the  o th e r ,  y ie ld e d  
e th y l  2, 5-d im e th y l-4-e th o 3q> ca r  bonyl-S-methoxyphenyl carbon­
a te  (O I) , h y d ro ly s is  o f  whioh produced e th y l  ia o rh lz o n a te
(OIl)o An a l t e r n a t i v e  ro u te  to e th y l  p - o r c ln o l  earboxy l a t e  
(UQCKIV) from e th y l  o r s c l l l n a t e  invo lved  th e  fo rm atio n  o f  
e th y l  2g4’--dihydro’E:y-:)-dim0l hylam inom etIiyl-6-m ethy lbenzoa te  
(LXXXY) by th e  Maxmich lleac tiono H ydrogenation o f  (M IX ?) 
y ie ld e d  e th y l  p - o r c ln o l  oar boxy l a t e  ( MJCXIV ) „
P ho tobrom lnatlon  o f  e th y l  is o rb lz o n a te  ( O i l ) y ie ld e d  
e th y l  3v G -d l( brom om ethyl)-4-hydro%y-2-m ethoxybenzoate ( G U I }, 
h y d ro ly s is  o f  which w ith  ayueouo ace tone  gave 5“ hydro,iîy-6-  
hydroxym ethyl-7-m e th o x y p h tta l id e  (OIV)* A c é ty la t io n  o f  bo th  
(G U I)  and (GIT) produced G^-acetoxy-G-aeetoxymethyl-T-rnQth- 
o x y p h th a lid e  (G¥I) exid p l a t  in  urn-catalyse cl hydrogenation  o f  
(GI¥) fu rn is h e d  5-hydro%y-7-metho%y-6-m etbyIbenzoa1;e (iJOŒ)c 
B enzoy la tion  o f  e t h y l  i s o rh iz o n a te  (O i l )  y ie ld e d  e th y l  
4-benzoylo% y-3 , 6-dlmetI'lyl-Z-mothoxybenzoate (OX), which on
( i v )
p h o t o b r o m l n a t i o n  g a v e  e t i r iy l  4 - b e n z o y l o x y - 3 g 6 - d i ( b r o m o m e t h y l ) -  
2 « m e th o % y b e n z o a te  (OXI)* A q u eo u s  a o e t o n e  h y d r o l y s i s  o f  (OXI) 
g av e  5 - b y d r o x y - 6 - h y d r o x y m e t h y 1 - 7 - m e t h o x y p h t h a l i de ( C I ¥ )  ^
t o g e t h e r  w i t h  a  l i t t l e  5 - b e n z o y l o x y - 6 - h y d r o x y m e t h y 1 - 7 - m e t h -  
o z y p h t h a l i d e  ( O X I I ) ,  i t s e l f  r e a d i l y  c o n v e r t i b l e  t o  (CIV)*
Acety l a t ion  o Ï. me thy 1 P-benzyloxy - S - f o r m y  1 - 4 - h y d r o x y - 6 -  
m etbyIbenzoate (.ICV) gave methyl 2@4“ Cliaoetoxy-3-dia,cetoxy-= 
me t  hy 1 -  6 -me t  hy  1 ben so a t  e (G X I I I  ) ,  i3enzoy la tioB  o f  (XGV) gave 
in e t  hy 1 4 ben zo y lo x y -2-  b en ay lo %y-3- fo rmy 1-  6-me t  hy Iben ao a te  
(OXIV)i; the  a t tem p ted  re d u c t io n  and d e b en ay la tio n  o f  which 
to produce methyl 4-benaoylo%y-3 $6-d lm ethy].-2-hydroi^qr- 
ben so a te  ( GXV ) was un b u c c e g s t  u 11.
An a ttem pted  s y n th e s is  o f  e y c lo p a ld ic  a c id  ( V I I I ) f ro m  
3, 5- d i h y d r o x y b e n s o i G a c id  (OXVIIï) n e c e s s i t a t e d  th e  i n i t i a l  
sy n th e s is  o f  3 g 5-d ihydroxybenzy l a l c o h o l  (GXXl). Attempted 
l i th iu m  a l u m i n i u m  hydride  re d u c t io n  o f  (CXVTII) an d  a  numb cor 
o f  i t s  e s t e r  d e r iv a t iv e s  was imsucceosfulo A l s o , a t te m p ts  
to  d e m e t h y l a t e  3 , 5 - d l m e t h o x y b e n z y l  a lc o h o l ( OXXIV) f a i l e d  
to produce the d e s ire d  p r o  du ot*
The in f lu e n c e  o f  in tra m o le c u la r  hydro gen bonding on p r t jm -  
hydroxy benzoic a c id  e s t e r s  and to a l e s s e r  e x te n t  on  7-hydroxy- 
p h th a l id e s  was observed by comparison o f  t h e i r  in f r a r e d  absorp­
t io n  s p e c t r a  in  the  carbony l r e g io n  w ith  th o se  o f  orj^qm ethoxy- 
benzoic a c id  e s t e r s  and 7 -me t  ho xy p h t  ha], id e s  r e s p e c t i v e l y .  
U l t r a v i o l e t  s p e c t r a l  d a t a  o b t a i n e d  w ere  a l s o  b r i e f l y  c o n s i d e r e d .
I  M Ï  H 0 I) U C Ï  I  0 H
O cc u rre n c e  o f  P h e n o l ic  P h t  h a l l  desjcrssctxîs^ ïss '9y^ .-iJ7,'iCs.tA rowmisas.'J
S u b s t i tu te d  p h th a l ld e s  do no t occur w idely  in  n a tu re ,  
being  foimd m ainly in  th e  lower forms o f  p la n t  l i f e .  In  
liehenB  and in  mouldSo
Meeonin ( I ) ,  f i r s t  i s o l a t e d  from opium seeds in  1852 
by Ooueiebe, w-ae s t ru e  tu r a l l y  e lu c id a te d  by th e  s y n th e t ic  
work o f  P r l tsc h o  Two p h t  h a l l  des, a -so r ig en i:a  ran
so r ig e i i in ,  i s o l a t e d  from the bark o f  Rhamius ja p o n ie a /"  were
fo rm ula ted  as n ap h th a len e  d e r iv a t iv e s .  ^ T h e ir  s t r u c t u r e s
have r e c e n t ly  been confirm ed to  be ( I I ,  R -  OGH , -  Rf? :
H) and (U p  R -  -  H) by sy n th es is" ’’  ^  ^ o f  t h e i r  r e s ­
p e c t iv e  d im ethy l e th e r s  (IX, R -  OCH^, R" -  -  CH-j)
(U p  H Hp R'’ ^ R'î -  GH,J.
OCR..
( I )
O R  O lV
o
Vrkoog Herout and Sorm i s o l a t e d  a pheiâolie p h t  h a l id e  
from Helic.hrysum Arenarium to which they  have s in c e  
ass ig n ed ^  the  a t r u c tu r e ,  ?-hydrD xy-5^metl‘ioxyphtb.aIicle ( I I I )  
t h a t  o f  a compound p re m o u s ly  sy n th e s ise d  by A l l i s o n  and 
M e w h o Id o ^
OH
CO
CM
V a r io la r I c  a c id  (IV) baa been i s o l a t e d  from th e  l ic h e n
Lecanora parella^^^ w hile e a l a s i n i c  a e id  ( ¥ .  R -  E@ -  OH)
0 c c Lir a wi dely  in  t  he Parmel 1 a f  a.mi ly  o ^ S11 e t i  c ao l cl
(Vg R -  OH^ p H® “ H) and n o r e t l c t l c  ac id  (Vg R H» g)
1 0have been found in  L oharia  l i e  hens""’ and strap s i l i n  (VI ) in
11Gla d o n ia j3 trep s i 11 ^ P r o d u c t s  o b ta in e d  by a lk a l in e  
h y d ro ly s is  o f  some l ic h e n  dep s i  domes have a lso  been 
fo rm ula ted  as  p h t h a l i de d e r iv a tiv e s 12
(?)
r,
,CO
Prom moulds o f  the  P é n ic i l l iu m  sp e c ie s  a  number o f  
p h tl ia l id e  m e tab o lic  p ro d u c ts  have been I so la te d ^  C e r ta in  
o f  th e se  compounds have a n t ib & c te r1a l  and a n t i f u n g a l
p ro p e r t ie s ^  From Po brevi-compactuni was o b ta in e d  myoo-cxïK?jr»;tïs*nr*’a-'ï™i=rv>a.rtj*i=isijr.'«‘4Vï’t'«s#a<t=îtfi-UTrti^ r^inrstttv;=s*W3 4/
p h e n o lic  aeld^^  (VII ) , while th e  h yd roxyph tha li des p cy d o ­
pa Id le  ac id  (V III ) and eye lop o l io  a e id  (IX) were i s o l a t e d
IIA  1 5from Po cyclop!um Wostlinpj  ^ and Ih Y irldioatum o ‘0 arT^jtw'r-rsTt»^ x^ %.rfwvr>T«*’*JC-t3.var*s't<frjjL<^aXTrTV-caÆrgAagr'?trîaji.ta^>iAgrt;^ -T-viT=r>jq.Æ
16"Bo g l a d i o l i  .Machaeek y ie ld e d  g l a d io l i c  a c id  (X)“ and
'Î 1di hydro g l a d i o l i c  a c id  (XI )  ^ having s t r u c t u r e s  c lo s e ly  
ak in  to  (V I I I ) and (IX) r e s p e c t iv e ly ^
HooCs-^* 6» ^C *H
C %
&
(VII
%
%
CO
;i-40 %OH
Çijïiiassa.'is *jvïM»
OCVI3
n " ^ C o o H
'T
:ODH
CH -  O
( V i l l a ) ( V l l l e )
G C H 3
CHs
/
HO
O'feOH ^O VI
'T3c-=»^ v3stT;srv.’2>-
^ r k f^  ^ œ m COOK
liia, (IXb) ( i X c )
ACK
CHO
OCHa
,e o
'V.
5
/  T
CM
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//
,C 00h
X CHO
V
*5ït
X'
X  CO 014 
x^CHO
CH:
^9Sm -2>
CQQH
x x x
 ^ I 
CH Ü
I
OH
J   ^
( X I © )
A group o f  e leven  eJJcaloids^ th e  p h th a l i  de-
1 RIsoq iiino llnesg '^  have been i s o l a t e d  from p la n ta  o f  the  
Pa-paveraoeae and Berbericlaceae fam ilie so  A l l  a re  
d e r iv ed  by sim ple s u t e t i t a t i o n  o f  the b a s ic  s t r u c t u r e  ( X I I )«
' ^ X , /
(3LII
C e rta in  o f  th e se  co'mpcunds y ie ld  s im p le r  p h th a l i  dee on
clegradationo For ex. amp le  g meconin ( I )  wae o b ta in e d  from
narco t in e  (X III  ) on heating- w ith  s in e  and m in e ra l acrid<>
P h t h a l i dea have been o b ta ined  as  d eg rad a tio n  produote
o f  o th e r  n a t u r a l l y  ooourrirp^ compounds a lso  a For example s>
7-hyd:ro%y-:h-methylT)hthalldE (XI¥p B, has been
ie o la t e d  from th e  a lk a l in e  d eg rad a tio n  o f  terra,m yeln and
4--Ghloro - 7 -mie thoxy-fivnethy3 p h th a l l  de (l.I?y R "  01 ^  HI -
OH^) from deearboxy la tlcm  c f  a sim ple aureomyeln 
90d e r iv a tiv e o  “
/
X ' '
X ,
J w -o ''
O R '
CO
o
C %
to
©C H 'a5
( n i l }
S S S l l i i lX . ..2iL^SZS3llJ^â3^âîILâ:i :-L§.. e ld
The s t r u c t u r e s  o f  o y c lo p a ld ic  ac id  ( V I I I ) and e y e lo -
p o l io  a c i 'l  (IX) hare  been c iu c id a te d  as a r e s u l t  o f  in teneiv©
degxaclatlv© work by H a ia t r lc k  e t  alo  and a ls o  « in  the  eascv
o f  (XI) y by I n f r a r e d  sp eo innseop lc  exam ination  by Dun can son
6Drove and 2ealleyo  Both acids have been shorn  to e x i s t
in  t h e  form o f  k e t o - l a o t o l  tautomerB a s  in d ic a te d  above,
Ke t o - l a c  t o i  ta u  to mer ism in  general^  and in  the case  o f  
e y e lo p a ld io  and cy o lo p o llc  a c id  w i l l  be d i s cuesod l a t e r .  
However in  t h is  s e c t i o n f o r  s lm p lio lty ^  s t r u c t u r e s  
( V l l lb )  and (XXb) w i l l  be used when r e f e r r i n g  in  g e n e ra l  
to  e y c lo p a ld ic  a e id  and e y c lo p o lle  a c i d  as  (V III  ) and (IX) 
re  8p e o t  i  v e ly ,
C yelopo lic  acid (IX) was r e a d i ly  o x id la e d  to  ey c lo ­
p a ld ic  a c id  (V II I )  by potassium  p e r io d a te  and d i l u t e  
su lphuric acicl« By h e a t in g  (IX ) above i t s  m eltin g  p o in t  
in  vacuo o r  by t r e a t i n g  w ith  d i l u t e  m in e ra l ac id  th e re  wae 
o b ta in e d  a w h ite  m ateria l which was named -^oyclopolide^^ by
]  A
the  above authors. By analogy with th e  compound formed 
on s im i l a r  treatm ent o f  cl.ihiyd:eogladiolic a c id  (XI) Drove 
and c o w o r k e r s u g g e s t e d  fo rm u la tio n  a s  (XV, H -  H)„
The mechanism involved  in  th e  r e a c t io n  w i l l  be d iscu ssed  
in  con i unc tio n  w ith  the chem istry  o f  d ih y d ro g la d io l io  acid .
G yclopollde monomethyl e th e r  (XV, R -  OE^) when 
t r e a t e d  w lth  coId a lk a l in e  potassium  permanganate was con­
v e r te d  to iso  e y c lo p a ld ic  a c id  mono m ethyl e th e r  (XVI g  R -  
0H- )^o I so c y o lo p a ld le  a o ld  ( XVI  ^ E -  H) wae p rep a red  
d i r e c t l y  from e y c lo p a ld ic  ae id  ( V I I I ) by th e  tre a tm e n t o f  
th e  l a t t e r  compound w ith  b o i l in g  2Bo so di urn hydroxide.
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By o x id a t io n  o f  e y c lo p a ld ic  ao id  a t  room teurperstor© w it 
a lk a l in e  hydrogen p e ro x id e <, oxyeyc lopa ld ic  a c id  (XVII^
-  R" SÏ1 H) waa ie o la te d »  the  m ethyl e s t e r  mo no m ethyl ethBi
ao f  which ( X V I I g s  GH-g) on f u r t h e r  t re a tm e n t  w ith
hot a l k a l in e  po tass ium  permanganate produced a t e t r a -  
oar'boxylio a c id  (XVIII^ E -  GOOE, -  OÏA) and w ith  co ld  
a t r i c a r h o x y l l c  a c id  (IV III^  R -  -  OH^  )«
j
A o e ty la t io n  o f  e y c lo p a ld ic  a e id  (V II I )  fu rn ish e d  a 
t e t r a - a c e t a t e  (XIX) w hile  'by s im i la r  tx^eatment o f  c y e lo -  
p o l io  a o ld  (IX) a  t r i a c e t a t e  ( X X )  w a s  forme dj, which on 
tre a tm e n t w ith  m in e ra l ac id  y ie ld e d  c y o lo p o lid e  ( X V ,  R -
Claemistry o f  G la d io l i  a Aeid, and Dihydro g l a d io l i c  Aciid
S im ila r  work has been c a r r i e d  o u t by R ais  t r i c k  miû
on g l a d i o l i c  a e id
‘7
RosEk' and by Grove and eoworkers 
( l )  and di hydro g l a d i o l i  G a c id  (XI ) whiclig a s  might be 
expected  from t h e i r  c lo se  s t r u c t u r a l  s i m i l a r i t y  to cyolo 
-paldie a c id  (V III  ) and cy c lo p o lio  ae id  ( I X ) ,  undergo
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r e a c t io n s  very s im i la r  to  those  undergone by th e  l a t t e r  
oompDundSo S t r u c tu r e s  (Xb) and (Xlb) w i l l  be used in  the  
g e n e ra l  cliseueelDB o f  g la d io l io  a c id  and dihryclrogladioli© 
a e id  r e s p e c t i v e l y »
Oxielation by potaeeiuoi p e r io d a te  and d i l u t e  sulphuri©  
ao ld  r e a d i l y  converted  d ihyd irog lad lo lio  ao ld  (XI) to  
g l a d io l i c  aold  (X),  whloh on tre a tm e n t w ith  b o i l in g  0^ 0
z ld e  produced i s o g la d io l io  a o ld  (] T h e
reaso n s  fo r  th e  fo rm ation  a  s in g le  p r o d u c t b y
0 0t h l e  l a t t e r  I 'o ao tio n  have been d lscu esed  by Grove^ The
maohanlsm was assumed by t h i s  au thor to invo lve  the  i n i t i a l  
a t t a c k  o f  a  hydroxyl io n  on (X) a s  sb
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only  one subs t i  t u t  e d Igy dro:!:yme t  by Iben so 1 o a c i  d 1 s fo rme d ^  
(XX¥)o L a c to n is a t io n  ta k e s  p la c e  com plete ly  in  one 
d i r e c t io n  because o f  a t e r i c  h indrance  caused by a methoxyl 
group in  th e  orJ0i9. p o s i t i o n  to  one o f  the  ca rb o x y l groupBo 
Rin g  fo rm ation  in v o lv in g  t i l l s  carboxy l group has been 
eliown to  remove the  s t e r i c  s tra in o
L eo x y g lad lo lio  acid  (XXII )  was o b ta in e d  from d lhyd ro - 
g l a d i o l i c  ae id  (XI) by h e a t in g  th e  l a t t e r  compound in  vacuo 
above i t s  m e lt in g  p o in t  g o)- by the  a c t io n  o f  d i l u t e  m in e ra l
p p
ao l do LunûansoBÿ Grove and Z ea lley  " have t e n t a t i v e l y  
ex p la in ed  the fo rm atio n  o f  (X III)  from (XI) axid t h a t  o f  
c y c lo p o l i  de (XV  ^ E -  H) from c y e lo p o lic  aclcl (XX) by 
p o s tu la t io n  of a  mechanism which g c o n s id e r in g  th e  e a se  o f  
c iihydroglm diolle  ao l cl y In v o lv es  th e  pro to  t r o p i c  re&nrrange- 
ment o f  (XI) to produce the h y p o th e t ic a l  in te rm e d ia te  (XXVI)« 
The l a t t e r  s t r u c t u r e  under co n d it io n s  fa v o u r in g  th e  fo rm ation  
o f  a s t a b le  p h t  h a l l  do r i n g  g iv es  (XI.II)o
r G
J
(XX7I) {XXII)
Biliydrog l a d i o l i c  ac id  {XI ) lias been found to  be o x id is e d  
in  a l k a l in e  s o lu t io n  to  6-met h o x y - t h y I p h t h a l l de-7-  
oar boxy l i e  a d d  (XXIV ) by a l l  m ild  o x id is in g  agentSo The 
s t r u c t u r a l  s ig n i f i c a n c e  o f  t h i s  rea e tio n  w i l l  be co n s id e red  
la te ro  l ik e  o y c lo p a ld ic  acldg g l a d i o l i c  ac id  (X) was 
shown to  r e a c t  w i th  hot a lk a l in e  po tassium  p ermanganate  to  
y ie ld  a t e t r a e a r b o x y l i c  a o i i  (IX IÏIy  R -  COOH) and w ith  co ld  
to  y ie ld  a t r i c a r b o x y l i e  a c id  (XXIII^ R ^ GE^)o
Ke t o - l a c t o 1 Tautomer1em
In  g e n e ra l  th e re  a re  numerous examples o f t h i s  
phenomenon g mainly y -a ld e h y d o -  and y - k e t o  a c id s  ^  which may
p a r t i a l  s t r u c tu r e erepresentGd
(X X V III)»
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Two ty p es  o f  e s t e r s  ma;/ be o b ta in ed  « The normal 
e s t e r  g as  fo r  example in  the p a r t i a l  s t r u c t u r e  (XXVII g
y g i s  formed by th e  a c t io n  o f  an a l k y l  
h a l id e  on th e  s i l v e r  s a l t  o f  th e  co rreap o n d in g  acid  (X)
i :
li -  -  E)g whereas the  d i r e c t  r e a c t io n  o f  the  a e id  w i th
an a lc o h o l  in  th e  p resence  o f  c a t a l y s t  xxroduces th e  pseudo 
e s t e r  ao in  (XXVIII  ^ H s? G Eg g H)« The norm al e s t e r s
r e t a i n  th e  c h a r a c te r 1 8 t i c  aldehyde o r  ke tone group r e a e t lo n e  
which may be used to  id e n t i f y  them 5, w hile  th e  pseudo e s t e r s  
a re  comp le  te ly  devoid o f  such  p ro p e r t ie s»
9'^G-ro ve an d Wi 111 s p by u s e 0  f  i  n f r a r  e d ep e c t ro  s co py y
taJTied some g e n e ra l  d a t a  by use o f  which th e  l a o t o i  atici 
open cha in  forme o f  tau tom ers  could be r e a d i ly  d is t in g u is h e d  
by exam ination  o f  tb s  f r e q u e n c ie s  o f  the  a b so rp t io n  baxida 
due to th e  G -  0 gro u
G la d io l ic  a c id  (XJ has been shown by Grove *' by i n f r a ­
red  measurements to  e x i s t  la rg e ly  a s  the l a c t o i  (Xa) i n  th e  
s o l id  e ta tC c A band was found a t  1735 co rrespond ing
to t h a t  o f  a hydrogen-bonded ph tte lidO g  the  h ind rance  being  
due to  in texTaoleoular bonding w ith  hydroxyl groups in  th e
3 -p o s i t io n »  A bso rp tion  bands a t  3225 cm» and 1 7 0 0  cm» 
a a a ig n a b le  to  a  h indered  hydroxyl group and an a ro m a tic
aldehyde group r e s p e c t iv e ly  were a lso  observed»
P^' a 2 5Moreover g th e  same 'wo.rker has f u r t h e r  shovm from
haVo s tu d ie s  t h a t  e q u i l ib r iu m  in  s o lu t io n  depends on pîL 
In  aqueous and n o n -p o la r  s o lu t io n s  the  l a c t o i  was found to 
predominate^ whlle  in  a l k a l i  the  g l a d io l i c  an ion  was 
by eompariaon w ith  model compounds g to have e i t h e r  th e
1  'S
2
dibydroxyphthalêm  s t r u c t u r e  (Xe) o r  th e  b i s ( d i hydroxy- 
m ethyl) s t r u c t u r e  ( X I Ï l ) o ‘ ( l e )  was co n s id e red  to be th e  
more p ro b ab le  s t r u c t u r e  s in c e  th e  hydration phenomenon was 
observed on ly  in  th e  g l a d io l i c  a n io n « Mo previous  
speotroBOopio ev idence has been found showing bydr&tion in  
aqueous e o la t io n  a s  having ta k en  p lace  where on ly  one f r e e  
formyl group was p r e s e n tg ao would be r e q u ir e d  i f  (XXIl) 
were th e  c o r r e c t  s t r u c t u r e  o f  th e  tautomero
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2o o.Pseudo e s te r s  have been prepared""^ from g la d io l ic
ac id  by tre a tm e n t  w ith  an a lc o h o l  in  the  presence o f  an  
a c id  c a ta ly s t»  Form ation o f  the  pseudo e s t e r ,  f o r  example
14
e t h y l  g l a  Clio l a t e  was In d ic a te d  by t h e  a b s o r p t i o n  i n
th e  in f r a r e d  r e g i o n  a t  1770 cm. due to  th e  p ht M i l  de 
c a rb o n y l  and a t  1705 due to  th e  fo rm y l  group»
A c é ty la t io n  o f  (X) y ie ld e d  under v a ry in g  con d ition s  
n e u t r a l  d e r iv a t iv e s  form ulated ae (XXXIg R -  CHO) and (XXXI^ 
H GE(OAo)g)o The in fra i^ed  a'bsorptiom band occurring  
a t  5225 due to  the  3"hyd:eoxyl group in  th e  la c t o l ,
d isap p ea red  in  th e  m onoacetate w hile  th e  ph t h a l l de group^ 
f re e d  o f  i n t e r f e r e n c e  due to  i n t e m o l e c u l a r  hydrogen- 
bonding w ith  th e  l a G to i groups o f  ne ighbouring  moleeuleBg 
absorbed a t  1768 oïïu™^’ ( th e re b y  masking th e  a b so rp tio n  due 
to  the  a c e t y l  bcmd in tro d u ced )»  The band a t  r?00 cm» 
remained unchanged i n  the monoacetate» In  the  t r i a c e t a t e p  
howeverp th e  l a t t e r  band d isap p ea red  and was s u b s t i t u t e d  
by one a t  1785 c m » d u e  to  th e  -0H(0Ac )2 group»
C yolopa ld le  a c id  must r e a c t  as  th e  la c t o i  (7111a) i n  
the formation o f  (XIX) by a o a ty la t io n p  w hile  (XVI ) i s  
c l e a r ly  formed by th e  rea c tio n  o f  th e  acid, a e  th e  open 
chain  tairtomer (V lllb )»  Mo i n f r a r e d  no r  u ltr a v io le t  d a ta  
fo r  e y c lo p a ld ic  ac id  have been r e p o r te d ;  and th e  e x is te n c e  
o f  any t h i r d  s t r u c t u r a l  form (¥ I I Ic )p  analogous to  (Xojp 
hae n o t  been su 'b s tan tia ted p  a lth o u g h  th e re  seems no re a so n  
why i t  should n o t ex is t»
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.le a c id  (IX} and d ih y d ro g lad io .l ic  a o ld  (XI)
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have a leo  been shomx to B ziet in  tautom eric formso !Dh©
l a c  t o i  forms predom inate l a  the  s o l id  phase and in  aoici 
so l u t  ion  w hile  in  a lk a l i  th e  Iona e x i s t  L argely  in  th e  
open ch a in  form,.
Evidence corroborating the assignment o f  the s tr u c tu r a l
P Iforms o f  d lh y d ro g la d lo llc  i-.cld (XI) as shown^ was obtained
from e:sa.Talnation ox tiie uij.;ï s t  spectrum o f  the  ao ld  i n
aqueous m.d in  a l k a l in e  solutioB o S p e c t ra  c lo se  to  those
th e  j.a c to l and open ch a in  forme o f  g lad  io  11c acid  were 
o b ta in ed  c However g  in  a lk a l in e  s o lu t io n  th e  t y p i c a l
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a b so rp tio n  o f  t t e  con jugated  bensenold  and ca rb o n y l 
ohromophoree was found to  be ab sen t  ^  f h i s  was a,s c r ib  eel 
e i t h e r  1;o s t e r i c  f a c to r s  c r  to  h y d ra tio n  o f  th e  form yl 
group by in t r a m o le c u la r  rcactioxig which would y ie ld  (.Xle) 
as a t h i r d  p o ss ib le  m olecu la r  sp eo iee  o f  d ih y d ro g lac lio lio  
acldo
A e e ty la t lo n  o f  dlibycii’o g la d io l i e  a-cicl (XI ) y ie ld e d  
d ia o eta te  to which th e  s t i a c t u r e  (XXXII) has been
a s s ig n e d '  from  i n f r a r e d  Catsi This r e a c t io n  confirm ed
th a t  d ih y d ro g la d io l le  a c id  r e a c t s  under c e r t a i n  oonditionB  
in  th e  la c  t o i  form (XJa)o
The e q u i l ib r iu m  s t a t e  between (XIa) and (Xlb) accoun ts
f o r  th e  d i f f e r e n c e s  in  th e  products o b ta in e d  by m ild aeicl 
and m ild  a lk a lin e  o x id a t io n  o f  d ih y d ro g lad io lx c  acido In  
a c id  th e  îiydroxymethyl group le  the  more s e n s i t i v e  grouping 
and K la.d lo lle a c id  (X) r e s u lt s  v ia  the l a c t o l  forme (XIa)
and (Xa)o In a lk a l i  g however g the open chain form (Xlb) 
allow s p r e fe r e n t ia l a ttack  on the formyl group and 6- 
met ho%2f 5-^met hy Ip ht h a ll d 8-7-ea r  b oxy ll c aoid  (XXIV ) 1 e 
producedo
21GyGlopolie a c id  In the s o lid  s ta te  found " to  
absorb i n  th e  i n f r a r e d  re g io n  at 1768 cm. This f a c t
im p lied  t h a t  no carboxy l group was p re s e n t  and th at th e  
compounds when s o l i d g e x i s te d  la r g e ly  in  the l a c t o l  form 
( IX a) 9 a  f a c t  which was confirm ed by th e  form ation o f  a  
t r ia c e ta te  (XX) on acety la tion o
In  an analogous manner to  th e  o x id a t io n  o f  (XI) w ith  
mild a lk a lin e  o x id is in g  agents^ a s  for  example w ith  
a l k a l in e  lo d in e , oyclopo 11 o ao id  was o x id ise d  by th e  same 
z'eagent to f in a l ly  y ie ld  4-hydro%y-7-lodo-6-metho%y-5- 
me thy Ip ht h a ll  de (XXXIII )o The rep laeea isn t o f  th e  carbonyl 
group at the T -p o sitlo n  by iod in e  in  th is  ease must pre­
sumably be a ttr ib u ta b le  tc  the a c t iv a tio n  o f  th e  r in g  a t  
that p o in t  by the hydroxyl group in  the p a ra  p o s i t io n  t o  i t ,  
l o  evidence has been re p o r te d  to s u b s t a n t i a t e  the  e x is te n c e
1 8
o f  a th ird  -s truc tu rs /l form o f  o y c lo p o llc  ao id  (iXe)^ s ta b le  
in  a l k a l i  and ©nalop;oas to
/
IW o
t'-'w
%
\
CHjOAc. ofift
CH cV; "£
CH2,“ O
C x m i ï  )
T o ta l  %n th e  se 8 o f  G-ladlollo Aoid and R e la te d  C
T o ta l  sy n th ese s  have been r e p o r te d  f o r  g l a d i o l i e  ao id  
(%)p d ih y d ro g la d io l ic  ae ld  (%I)@ d e o x y g la d io l ic  ao id  (XXII), 
and i s o g l a d l o l i c  a o id  (XXI ) th e  l a t t e r  p a r t s  o f  which 
in v o lv e  r e a c t io n s  which In'l'exTrelate the  fo u r  compounds and 
which could  p o s s ib ly  he o:f co n s id e ra b le  v a lu e  in  the  pro= 
je e te d  ayn theses  o f  ey e lo p a Id le  aoid  (¥111) and o y d o p o l io  
a c i  d ( I X) o
The .key compound In  1;he s y n th e t i c  ro u te  to a l l  fo u r  i s  
4 -Ohio me t  hy 1-7 -me tho xy -  b-me thy  Ip  h tha  11 de (XXXIV ) <> Thia 
m a te r ia l  may be sy n th e s is e d  by the  ro u te  d ev ised  by Brown
and lewbolüsp^^ a  ro u te  n o t  a a l t  ab le   ^ however ^  f o r  th e  
e jn th e s ie  o f  the analogous key eompound i n  th e  cyo lopa ld io  
ao id  and c y e lo p o l ie  ac id  e e r ie sp  4=0hloromethy1 - 5«hydrozy- 
7“methoxy-6“m e th y Ip h th a lid a  (XXX¥1ÏI) «
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Tae ay n tlie t lo  ro u te  to  g l a d i o l l c  a c id  (X) rep o rted / '  ^
involYed th e  t re a tm e n t  o f  (XXXIV) wâth th re e  molso o f  
E- bromo- auoclnim lde fo llow ed by h y d ro ly s is  w ith  w ate r to  
y ie ld  deoxyglaclioIlG ao id  (XXII}j, which was o x id is e d  by 
po tassium  p e r io d a te  to  y ie ld  g l a d io l i c  a c id  (X)c
P9
A number o f y e a rs  l a t e r  Logan and Be who Id  "
re p o r te d  a s y n th e s is  by a  somewhat d i f f e r e n t  route^
(XXXIV) was hydro lysed  to  4-hydroscymethy 1 -7 '-m e th o 6 -m e th y  1- 
p h t  M i l  de (XXXV) by heating w ith  sodium carbonateo Re- 
arrangem ent o f  (XXXV) was brought about by sodium methoâ d e  
i n me thano 1 to  y 1 eId  5-me kho%y- 6-m etliyIpht.halan-4-oar boxy  11 c 
a c id  (XXXVI) g which was converted  to  g l a d i o l i c  a c id  (X) by 
tre a tm e n t w ith  tm) mo Is  « o f  1-brom o-aucoininiide f o l io  v/ed by 
watero
A s y n th e t ic  ig u te  to  d i hydro g l a d io l i c  a o id  (XI ) from 
g l a d l o l l e  a c id  (X) was cle/eloped by Buncaneon^ Grove and 
^ e a lle y o '”^ ' The xnonoacetate o f  g l a d i o l i c  ac id  (XXSIp R 
OliO) on p la tin u m  c a ta ly s e d  bycirogenation y ie ld e d  di hydro-  
g l a d i o l i c  a o id  mo no a c e ta te  (XXXVII ) from which (XI) wa.s 
r e a d i ly  o b ta in ed  by a lka l:;ne  bydrol^^siso
I s o g la d i 0 11 c ao id  (XXI ) was formecl 'by ox l datio:n o Î
4-hydro%ymethyl-7-methG%y-6-metl'jylphthalide (XXXV ) by
P6potass!urn permanganate in  ac id  solutioDc
General,, M etM  de o f  _ P h t  M,1 j. de„, t  he s i  o
Few g e n e r a l  m ethods have been  e v o lv e d  f o r  th e  p r e p a r ­
a t i o n  o f  ph th ia lic lesy  a l t h c u g h  many a jn t l i e s e a  o f  s p e c i f i c  
p h t h a l l de compounds have 'teen r e p o r t e d .  These hgrre been 
r e  Vi e%?e d i n  cl e t a l  1. by Eld e r  f l  e Id  o
A m ethod o f  o b ta in in g ,  a f a i r l y  w ide r a n g e  o f  r i n g -  
s u b s t i t u t e d  p h t h a l l  des  was p u t  fo rw a rd  by F r i t s e h o  By 
t  h i  s  ro  u t  e 4 ^ 6 -d im  e t  ho %yp I d" h a l l  de ( XKXIl ) p  t  o r  e iimip l e  g 
e o u ld  be syn theB laec l from  e t h y l  3 9 5 -d lm e th o x y b e n îsoa.te (XL) 
by c o n d e n s a t io n  o f  th e  ria.i:te:r oompoimcl w i th  c h l o r a l  i n  9 0 *^ 
s u l p h u r i c  a o id  to  g iv e  ( X I I ) g w h ich  on a l k a l i n e  h y d r o l y s i s
y i e l d e d  ( I L I I j o  I )eo a rb 0 3 :y la t io n  o f  
y ie ld e d  (XXXIX)o
aiG 1! on o nG
C?C!i3 
(XL)
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A sh o r te r  r o u te  was t lm t o f  Edwards, P erk in  and
exmnnle o f  wh%eh i s  th e  co n d en sa tio n  o f  ortl:TGQJ
v era tr iG  a c id  ( X I I I I ) w ith  form aldehyde In  co n ce n tra ted  
hydroeliiloi'lc a c id  to  g iv e  yieeonin ( I )o  The m ethod, how ever, 
i s  n o t  co m p le te ly  g e n e r a l and i t s  and l im i t a t io n s  have
W en in v e s t ig a t e d  by Ohaz'lesworth and h is  eo-workerao'^"
C 3 f' '
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yea,OK
jas%
A
V
'CH;,
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( I )
P h th a ll  des su T b stltu te l In  th e  h etero  i^ i^ng have a ls o  
been prepared^ One o f  th e  m ost g e n e r a l m ethods o f  form - 
0. o f  a m c n o -a u b s t ltu te l  d e r iv a t iv e  in v o lv e s  the tr ea t-  
ment o f  th e  corresp on d in g  ph th a la ld e h y d lc  a o id  w ith  
G rignard rea g en ts  3=-M ethylphthalicle (Z lIV ) was prepared
a t
from p h tb a la ld e h y d lc d ) by th e  a c t io n  or  m etnyi
magne 81un bro mi de
‘1 ^  y
[Z ieu h stitu ted  p ht b a l l  d es have W en  
pared" ' by th e r e a c t io n  o f  a  c o n tr o lle d  emoimt o f  th e  
corresp on d in g  G rignard r e a g e n t on p h th a i.ic  anhydride (XIVI) 
a s In d ic a te d  in  th e  8yD.the,:i8 o f  g ^ ^ -d ie th y lp h th a lld e
2 ^
k s . ,
u :m  j
o
'CM
CH,
iXMV)
r-y \O
CO
o /  
Û ^
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( 1 M Ï I }
Perhaps the most gen eral method so fa r  deeorlbed fo r  
a aynthesia  o f  su W tltu ied  p h th a ll des ei]iploy8 the photo- 
hromlnatlom technique developed by E ll e l  e t  fo r
e a d d itio n  o f  b%omlnn tc th e m ethyl aide chain In sub­
s t i tu te d  to lu e n e 3n In tllo@ the compound to  be broirlnated,
d isso lv ed  in  o&r'bon te tr a c h lo r id e , 'gias trea ted  d%%)pwl8e 
w ith  a ca lcu la ted  molar equ ivalent o f  hromine In carbon 
tetrach lorld op  w h ils t  the n o la tion  was mæ.ntalned a t  
t o l l in g  p o in t and ir r a d ia ied by a su ita b ly  powerful 
Ineandesoent lamp =
The method Imd been prei/lously  used in  genera
38—/* 6syntheses  ^ but y ie ld s ,  where reported , were %)nnr
eond it io n s employed by these e a r l ie r  worker a , however,
39. dC) /Îconformed to no standards S u n lig h t ,' '^ ' a mercury arc
43.46 , ,  ^ 41 , 42,44945 , , ,lamp ' and a -gmigsten l;3mp have each been
a p p l i e d  a 8 t h e  eo u re e  o f  e n e rg y .  One m ethod  recommended
anhyd rous  G o n d ltlo n a , '^ '^  w h i le  i n  a n o t h e r ^ w a t e r  was added
to  d i s s o l v e  t h e  h yd rog en  b rom ide  foz^med i n  tl ie  ré a c t io n ^ ,
dQ
I o d i n e ,  added  a s  a  c a t a l y s k  i n  one c a s e ,^  was found  to
36i n h i b i t  th e  r e a c t i o n  i n  a n o th e r . '"  The m a j o r i t y  o f  th e  
p ro c e d u re s  u sed  e i t h e r  c a rb o n  t e t r a c b l . o r l d e  o r  c a rb o n  
d l s u l p h i d e ,  e i l thou gh  i n  a  o a s e s  a  s o l v e n t  was n o t  
emp 1.0 yed. ^
47More r e c e n t l y  la g a n  and Eewbold have used  th e  
method o f  E l l e l  t o  s y n t h e s i s e  5 ,7--dim ethozyphtl!:iallde 
(X IV II I )  from  m e th y l  o r a e l l i z i a t e  d lm e tl^ r l  e t h e r  (X1IX)« 
Tz'eatm ent o f  (X IIX ) ^d.th  tAO m ois , o f  brom ine gave on 
l : r r a d l a t l o n  by tu n g s t e n  l a i p  m e th y l  3-°brom o-2-brom om ethyl- 
4 , 6 -d im e th o x y b e n g o a te  ( l )  ah lo h , on a l k a l i n e  h y d r o l y s i s ,  
y i e l d e d  4 -b ro m o -5 ,7 -d im e th o % y p h th a l ld e  (11 ),> 5 9 7 -Dimetho%y 
p h t h a l i d e  (X I,V III) was o b t a in e d  by h y d ro g e n a t io n  o f  
u s in g  p la t in u m  c a ta ly s â t  i n  e t h y l  a c e t a t e .
Àjâ:
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A lliso n  and Mewbold'' extended the prooeclure to the  
ayntheais o f 5 ,7 = d i  hy  di'o %y p h t  h a l l  de  ( L I l )  a n d  7 - h y d r o  x y - 5- 
me t  ho xyp ht ha 1:1 de ( 111 ).
. I n  th e  e y n th e s is  o f  ( I I I ) ,  e th y l  3?5“ d ib rom o-4 ,6- 
dliiydroxy-2-m etlijlbei3soate (LI 11 ) was t r e a t e d  w ith  1 mol,, 
o f  bromine i n  th e  manner p re v io u s ly  o u t l in e d  end e th y l  2- 
bromomethy 1 -3 , 5-di"bromo-4, 6-d ihydroxybensoate  (LIY} waa 
i s o l a t e d ,  h y d ro ly s is  o f  which y ie ld e d  4 ',6-dlhromo- 5 / 7 -  
dihydTozyphthalicie ( LT)* T his  compound was in  t a r n  con-
v o r te d  to  5g7-dlhydro% yphthalide (L I I )  by hydrogenation  
using  pa llad iu m  on calcium  carbonate  a s  c a t a l y s t  and 
aqueous sodium hydroxide as eolvento
(s :
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To ob ta iB  7 -hydro 3g -  5-me tho ]cy p h t  h a l l  de ( I I I  ) g e th y l  
e v e r n i n a t e  ( e t h y l  6 -h y d ro % y -4 -m e th o 3 [y -2 -m e th y lb e îi2 o a te )  
(LYl) waa ueed a s  s t a r t i n g  matsriaXo The l a t t e r  com poundg 
OB t r e a t m e n t  w ith  two molSc o f  b ro m in e g y ie ld e d  e th y l  
3-bromo-2'=^bromometlTyl»6-hydro3cy-4-metho%ybe]ugoat0 ( IV I I  )  ^
w h ic h  o n  h y d r o l y s i s  y i e l d e d  4= brom o-7 '= 'hydroxy-5"-m etbo3cy- 
p h th a l l  de (L ¥III)o  ily'clrogenolysia o f  t h i s  m a te r ia l  by 
pallad ium  on calc ium  carbonate  in  a l l c a l l  gave 7-]:p/dro:Ky-5- 
me th o  ]cy p h t  h a l l  de  ( I I I  ) ,>
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S i n c e  t h e  e v i d e n c e  a v a i l a b l e  l e  s o m e w h a t  c o n t r a d i c t o r y  g
no d e f i n i t e  r u l e  can be p o s tu la te d  as to  the  p o s i t i o n s  a t
w h ic h  bromine w i l l  most r e a d i l y  e n te r  an a ro m atic  m olecule
4-7on photobroffiinationo Logan and lew bold  found th a t
p ho t  o h r o ml n a t io n  o f  o r e e l l i i r l e  ac id  d im ethy l e th e r  (L I l )
w ith  1 '^ mo I s  o o f  bromine y ie ld e d  3 - b r o m o = 4  p 6 ™ d im e  t h o
2-metkiyIbenEO 1 e a c id  (LX)y w h ile  t re a tm e n t o f  m ethyl
o r s e l l l n a t e  d im ethy l e th e r  (ILIX) w i t h  tw o molso o f  bromine
fu rn ish e d  m ethyl :Hbromo -  2-bro'mome t  by ].-4 g 6 -dim e t  ho %y-
b e n g o a t e  ( L ) c  On the  b a s is  o f  th e se  r e s u l t s  th e  a u th o rs
suggested  t h a t  a c t i v a t i o n  o f  the  s id e  chain  m ethyl g r o u p
b y  bromina.t io n  o f  th e  a d j a c e n t  n u c le a r  p o s i t i o n  was
n e cessa ry  f o r  i t s  s u b s e q u e n t  brominat i o n «
37On th e  o th e r  hand « E li  e l  e t  alo found t h a t  m e t h y l
2«aceto]cy-6-m ethylbengoate ( M I )  y ie ld e d  on a d d i t io n  o f
one molo o f  bro mine g methyl 2-aee to %y- 6-bromo me thy 1-
ben m a te  ( M i l  )  ^ while ad d ition  o f  a f u r th e r  molo gave
m ethyl 2 -aee koicy-6-d lbromomethyIbenz;oate ( M i l l  )o
7A ll i s o n  and lew bold  l a t e r  showed that th e  p o in t  o f  
a d d i t io n  o f  bromine was in f lu e n c e d  by minor changes in  th e  
ex p erim en ta l con d ition s used. On photobrominat io n  o f  
e th y l  e v e rn in a te  (LVI) w ith  one mol. o f  bromine under 
com plete ly  anhydrous conditions@ e th y l 2-bromomethy1 - G-
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%dr o xy- 4  -"me tho %y ben %o a t  e (M I?) waa th e  eo le  p ro d u c t ç, 
s id e  ch a in  b rom ination  h m ln g  taken  p lace  e n t i r e l y  « When 
a  l i t t l e  m ethanol was p re s e n t  n u c le a r  s u b s t i t u t i o n  took 
p lace  to  a  la rg e  extent^ ihe major product from the réa c tio n
'being e th y 1 3-brom o-6-hydroxy-4-methoxy-2-m ethyIben goa te  
(3jX¥)o Only a sm all amount [<10^J o f  e th y l  2 -bromomethy 1 - 
6-hy dr o %y-4 -m e tho ^ g'ben so a t  e (MX?) % s  ie o la te d o
29
As a r e s u l t  o f  the  work o f  A l i i  eon and lew bold  the  
y ie ld s  o b ta in e d  by th e  photo brom ination  ro u te  to  p h t  h a l id e  
d e r iv a tiv e s  have been improved by a n o v e l metlaod o f  hydro- 
l y s i s  o f  P i j t  ho bro laom e t  liy 1 e s t e r s  to  th e  co rrespond ing  
p h th a l l  dess? earrled  ou t by ue f lu x in g  th e  f o m e r  corapoimds 
in  aqueous dioxano A lk a l in e  hydro l y s i s  o f  ( IIV ) and (lllT I) 
u sing  e i th e r .a q u e o u s  sodium hydroxide or aqueous sodium 
carbonates was found to  p roceed  in  very  low y i e l d  w ith  oon- 
s id e r a b le  ells co lo u ra tio n ^  H ydro lysis  by r e f l a t i n g  th e  
m a te r ia l s  in  aqueous dlo%an proceeded in  85-90^ y ie ld s  The 
l a t t e r  method was found to  be even more advantageous s in ce  
the  p ro d u c t s e p a ra te d  in  a  r e l a t i v e l y  h igh  s t a t e  o f  p u r i ty  
on o o n c e n tra t io n  o f  th e  so 3 v en t g no cl i s  c o lo u ra t io n  o r de­
com position  o f  th e  p h en o lic  compound a having occur rede The
r é a c t io n  was a lso  shown to proceed c lean lyp  a l th o u g h  in  lower 
y ie ld ;  in  a  s o lu t io n  o f  aqueous methanol o r  aqueous ethanolo 
Hue to t h e  l i b e r a t i o n  o f  hydmgen bromide the  r e a c t io n  
took p la ce  under m ild ly  acd d ie  cond itions^  When the  ac id  
concen tra tion , was r a i s e d  by the  a d d i t io n  o f sm all amounts 
o f  d i l u t e  hydro c h lo r ic  a c id  to  the  h y d ro ly s is  r e a c t io n  o f  
e th y l  g-'bro?niou30thyl--5^ 5-^li * )romn-4 » 6-dltq /droxybenzoate ( IIV ) 
w ith  aqueous diozaxiy the  y ie ld  o f  p h th a l l  de dropped to  ISho 
The photobrom ination  and h y d ro ly s is  te ch n iq u es  ju a t
:')U
des c r i 'bed have been e x te n s iv e ly  employed in  th e  p re s e n t  work, 
I n f r a r e  d _ Spe ç t r a  o f  Pheno I i  P h tb a l  1 ci e s
F u r th e r  work by A l l i s o n  and lewbold^ ex tended  the  
g e n e ra l  d a ta  on the  in f r a r e d  s p e c t r a  o f  hydro xyp h t  h a l l  de 8 
accum ulated by Puneanson^ Grove and Z ealley,^^
The l a t t e r  a u th o rs  compared th e  cm?bony1  s t r e t c h in g  
f re q u e n c ie s  o f  7-hy droxyi) b .tba ll de e m d 4-hy droxyphthaliciee 
i n  d i l a t e  s o lu t io n  and found th a t  due to  Intramol e ca lar  
hydro gen-bonding there was a c b s r a c t e r i s t l c  low ering o f  th e  
frequency o f  the  former ooopoandea In  th e  s o l i d  s t a t e  the  
lowering; o f  the  f re q u e n e ie s  in  both  e a se s  wae a t t r i b u t e d  to  
in te rm o le c u la r  hydrogen-bondlng« In. the  same I n v e s t i ­
g a t io n  i t  was a lso  no ted  1îmt the earbony1 f re q u e n c ie s  o f  
or^igJiydro-xybeBisoio a o id  e s t e r s  were very much lower s t i l l y  
due to  s t ro n g e r  in t r a m o le c u la r  hydro gen-bondingo
A l l i s o n  and Newbold^ found a  s im i la r  d i f f e r e n c e  between 
th e  (Carbonyl f re q u e n c ie s  o f  th e  7 -hy droxyp h t h a l l  de s and the  
7 -me "b ho xy p h t  h a l l  deso A13 the  7-hydro xy p h t h a l l  des i n v e s t i ­
ga ted  absorbed in  th e  rang:c 1732-1748 w hile  7-m ethozy-
p h th a l id e s  absorbed in  the range 1761^-’1764 cm» ""'-L They 
a lso  compared th e  a b so rp t io n  freq u en c iee  o f  
benzol G a, e l  cl e a t  e re  and o;p;gxmetho%ybenmlc a c id  ea te rs ,,
The foriTie:r were found to  absorb  in th e  range  1 6 5 5 - 1 6 6 7
3 1
and th e  l a t t e r  Im th e  range  1723-1724 Thaae
r e s u l t s  confirm ed t h a t  th e  low ering  o f  th e  f requency  o f  
a b so rp tio n  o f  prgb bo hydroxy hen zo ic  ac id  e s t e r s  due to 
bydrog;e n -bonding i s  m a rk e d ly  g r e a te r  than  t h a t  o f  th e  
GOrreeponding p h th a l1deo o
In  th e  0 0  Lire se o f  furrhez' work I) cm earn so iig Grove and 
55eaIQey '^^‘^ observed  from m olecu la r  models t h a t  g clue to  
s t r a i n  in  th e  la c to n e  r in g  o f  a phtlia lidej, the  carbonyl 
group i s  ben t away from th e  7-hydroxy l group to  each an
o
e x te n t  t h a t  th e  O-H-0 d is ta n c e  approaches 5 Ag the  l i m i t  
fo r  hydrogen-bond formaticca^ A bond o f  such  a  le n g th  
would thus be expected  to be wealCc The s t r e n g th  o f  th e  
hydrogen-bond in  th e  case  o f  th e  e s t e r  i e  due to  i t s  
s i t u a t i o n  in  an u n s tra in e d  six-membered r in g .
æ H B 0 B B ï ,  ,I G A I,
G e n e ra l O b je e t iv e e
I n  th e  work to  he d e a c r ih e d ^  I n v e s t i g a t i o n s  bave been  
c a r r i e d  o u t  w ith  a  view  to  d e v e lo p in g  s jm t l ie t io  r o u t e s  to  
d ro% y-7-m ethoxyph tha 11 de (]%VI ) aad c y c lo p a ld ic  
acid  (V III),
11 \
( m v i)  (V,
CHO
ci^ ’V
She work on (H V I)  waa i n i t i a t e d  i n  o r d e r  to  c o n f irm
by s y n t h e t i c  B eane t h a t  the  p h t h a l l de i s o l a t e d  from
Hellohrysum Arenarium was» i n  fa c t^  5-hydro%y-7-methozy-
p h th a l l  de ae su g g es ted  p r iv a te ly  by Reroute She same
6au th o r  Ç however ^  a t  a  l a t e r  d a te  r e p o r te d  th e  n a t u r a l
p ro  d u c t  to  be 7 hy clro %y- 5=-me tho p h t  h a l l  de ( I I I  )  ^ a eompo und
1p r e v io u s ly  s y n th e s i s e d  by A l l i e o n  and Eewboldo
o
cm)
Syiathesis o f  9 - H y d : e o e t h o x y p b t h a l  1 d# (M ¥ I )
Me th y 1 l^me tb y 1 -3 ^5-dlo%ocyolo h ex an e -2 -ca rb o x y la te  
51^(IXVII)g p re p a re d  “ from m ethyl a c e to a o e ta te  and m ethyl 
erotornate g was converted  to Biethyl 4? S-dlhydT^oxy-Z-methyl- 
b e n m a te  (LXVIII) by a ro m a t is a t io n  w ith  anhydrous f e r r i c
CO
c h lo r id e  i n  a c e t i c  a c id ,  ’
In  p h e n o lic  e s t e r s  o f  t h i s  type^ due to  th e  e x is te n c e  
o f  s t ro n g  in t r a m o le e u la r  l^y^drogen-bonding between the  6- 
hydroxyl group and th e  e s t e r  group in  th e  o r th o  p o s i t i o n  to  
I t  g th e  6-hydroxyl group I s  much le e s  r e a c t i v e  than  t h a t  in  
th e  4 -p o s it io n o  The l a t t e r  group m^y* be a c y la te d  and 
m ethy la ted  under norm al r e a c t io n  c o n d it io n s  w hile  th e  form er 
r e a c t s  very  much more slowly» The d i f f e r e n c e  i n  r e a c t i v i t y  
has been w idely  used in  th e  p r e p a r a t io n  o f  mono e th e r s  and 
m onoesters where a t t a c k  i s  found to talce p la ce  e x c lu s iv e ly  
oil th e  4"=* hydroxyl group, To me thy  l a t e  th e  6-îiydroxyl 
t h e r e f o r e 5 i t  i s  n e c e ssa ry  f i r s t  to  block the  4“ hydroxyl 
group w ith  some e a s i l y  removable s u b s t i t u e n t .
With a % ew to b lo c k in g  th e  4 -hydroxy l group in  
(XX?III)p the  compound was t r e a te d  w ith  f r e s h ly  d ia t i l3 ,e d  
m ethyl chlorofo:mnate a t  room tem pera tu re  acco rd in g  to  the 
me tho d o f  F is c h e r  and Hoescbr-^ and y ie ld e d  m ethyl 5“ 
by dr o xy-4 -me tho xy car bo ny 1- 5-me thy  Ip heny 1 ca rb o n a te  (M IX )
ill m oderate y ie ld o  On pro longed  tre a tm e n t w ith  d la m ­
ine thane  in  ether g (IXIX) gave m ethyl 3“methoxy-4-^methoxy- 
ear hoziy 1 -  5 -me thy Ip heny 1  oar ho mate (Lll[)o Methyl 4 -hydro zy- 
6 -m@ tho xy « 2 -me thy Iben so a t  e (m ethyl 1 so e vermin a t  e ) ( i m  )
was o b ta in e d  i n  good y ie ld  by h y d ro ly s is  o f  (IOŒ) w ith  
aqaeoue m e th an o lic  sodium hydroxide at room temp@2*“a ta re^
COOCHg
(M vi:
iCOOeW:^
( M V I I I )
On p ho to bro m lnatlon @ (IxlXI) r e a d i l y  took up one mol.
o f  bromine to  g ive  3-bi"omo-4-hyd%"Oxy-6-m€rl;ho%y-2-
m ethy lbensoate  ( IDŒIX ) o The p ho to  bro m in a tio n  g l i k e  a l l
o th e r s  i n  t h i s  workp was c a r r i e d  o u t  by th e  method o f  
56,37E l l  e l  e t  alo A s o lu t io n  of th e  m a te r ia l  in  dry
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carbon t e t r a c h l o r i d e  in  a  q u a r ts  f l a s k  waa g e n t ly  r  ©fluxed 
by I r r a d i a t i o n  from a  I 5OW0 tu n g s ten  f i la m e n t  Mmp« The 
s to io b io m e tr ic  amount o f  a s o lu t io n  o f  bromine i n  dry carbon 
t e t r a c h l o r i d e  was added dropwise to the  r e f lu x in g  sol u t i o n , 
each  a d d i t io n  be ing  made on ly  a f t e r  th e  co lo u r  o f  the  
p rev io u s  a d d i t io n  had alm ost ciisappearecU
The s t r u c t u r e  o f  (M IX !)  was confirm ed by i t s  ready  
convers ion  on t re a tm e n t  w ith  e th e r e a l  diasomethan© to  
m ethyl 3-bromo- 4 , 6-dlm etho %y-2-me thyIben  so a t e  ( L X II I I ) ,  
p re v io u s ly  p rep a red  by Xogan and lewbold,
lb.,
%
3
^  >sC;oüCHs
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( M l )
The p o s i t i o n  o f  s u b s t i t u t i o n  o f  the  bromine on pho to -  
mono brom ination  o f  (M X I) i s  in  d i r e c t  c o n t r a s t  to  the  
f in d in g s  o f  A l l i s o n  and Benbold on pho to  -mono brom ination  
o f  e th y l  6-hydro:ir.y-4“methoxy-2-methyl'beriBoate ( e th y l  
everia ina te)  (X'fl) under i d e n t i o a l  cond itioneo  Im the  l a t t e r  
oas© s u b a t i tu t io m  o f  bromine took p la c e  in  th e  m ethyl s id e -  
cha in  y ie ld in g  ethyl, 2-bromomethyl-6-hydro3cy-4-metkBxy- 
benzoate  (LXI¥)o I t  seems l i k e l y  t h a t  th e  d l f f e re n o e  i a  
p o in t  o f  o u b e t i tu t io n  i s  due to e t e r i c  factorSo The 4 -  
hydroxyl group ocouplea  l e s e  spsoe than  the  more bulky 4 -  
methoxyl group end th u s  th e  la rg e  bromine atom can more 
r e a d i ly  s u b s t i t u t e  in  the  ^ - p o s i t io n  o f  th e  m ethyl i e o -  
e v e rn in a te  m olecule than  in  th e  co rrespond ing  p o s i t i o n  i n  
e th y l  eve m in a  t e  (L¥l)o
On pho to  - ' d l  bro m ln a t io n  o f  m e th y l 1 so e v e r n ln a  t  e ( )
u n d e r i d e m t i c s l  c o n d i t io n s  m e th y l 3 -b ro  mo -  2 -h ro  mom e t  hy 1-4  
hyd ro% y-6 -m etW x y b en zo a te  (:LXXIV) was o b ta in e d  I n  good 
y ie ld o  H y d ro ly s is  o f  (LXXIT), a o h ie v e d  by r e f l i o â n g  th e  
compound I n  a c u eo u s  d io x an  gave 4-brom o-5 '-hydroxy '-7=  
m eth o x y p litlia lic le  (M X ¥ I) i n  89% y ie l (L  T h is  f o m  o f  m ild  
h y d r o ly s i s  has been  used  r e p e a te d l j ;  i n  t h i s  work f o r  th e  
h y d r o ly s i s  o f  compounds o o n ta in in g  s id e - e h a ln  b rom ine s u b -  
8 t i  t u e n t  8 g a l th o u g h  th e  so T re n ts  w a te r  r a t i o  and th e  d u ra it io n
m.
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o f  r e f l u x  vary  widelyo In  t h i s  oaee th e  s o lu t io n  was 
re f lu v e d  fo r  44 liours ?iâtï:i a so lv e n t  s w a te r  r a t i o  o f  3  ^2o 
The r e a c t io n  may be const cierecl to have proceeded th ro  ugh 
th e  in te rm e d ia te  hyüroxyvicîtbyl d e r iv a t iv e  (LXS¥) which was
not; iso la tec lo  Hydro gen bromide l i b e r a t e d  in  th e  f i r s t  
s ta g e  a c t s  ae a c a t a l y s t  i n th e  com pletion o f  .the by clro l y s i s  
and a llow s l a e t a n i s a t i o n  *l;o ta k e  place» The s t r u c t u r e  o f  
( IXJiVI ) and henee a lso  o f  (M XI¥) was confirm ed hy conver­
s io n  o f  th e  hrom o-phtbalic.e to  4 -bro  mo- g ? -dime tho %y- 
phthalld@  ( I I  ) g p re v io u s ly  pi^epared hy lo g a a  and Eewbold»  ^^
4“Bro mo -  5-hy Irozy-7  -me then ;yp h t  1'b.1 1 de ( IJCXVI ) was a l s  o 
reacli ly  c onv or t  e d to  e c ■ to%y«4-bro mo -7 -met ho xyp h t  h a l l  da 
(XCO'.YH) by ho a. t in g  th e  f (. :emer compound in  a c e t i c  anhydride  
c o n ta in in g  c o n c e n tra te d  si: Ip h u r l  o a c id  ( l  drop ) »
Repeated a t te m p ts  wei/e unB uooessfully  made to oonve:rt
4-broïm -  5-hy dro%y-7-metho3:yphtha 11 de (M X ¥I} d is so lv e d  in  
dry e th y l  a c e t a te  ^  to  5-h3"dz"0%y«7-m etho% yphtliallde (XXVI) 
by shairing th e  s o lu t io n  in  the  p resence  o f  p a l la d ie e d  
ch a rco a l and magnesium oxide in  an atm osphere o f  hydrogen 
a t  %x)om tem pera tu re  fo r  v a r io u s  p e r io d s  up to  60 ho a re  o 
On rep lacem ent o f  the  p a l l a d i s e d  c h a rc o a l  w ith  p ro -reduced  
Adams'■* c a ta ly s t^  debrominsition s t i l l  d id  n o t  take place»
The g r e a t  i n s o l u b i l i t y  o f  t h e . brom o-phthalide  in  e th y l  
a c e ta te  n e c e s s i t a t e d  th e  uae o f  a s o lu t io n  o f  very  low 
80l u t e  ooncei t r a t lo n »
I t  wo 111! seem t h a t  t i l l  a f a c t o r  i s  r e s p o n s ib le  f o r  the  
f a i l u r e  o f  t.ae réac t io n »  This theo ry  i e  borne ou t by th e
fa e t t h a t  4 -l:ro-QO" 5  p 7 -di.me b a i l  de ( I J )  wMch haa
p re v io u s ly  been to  be e a s i ly  c o n v e r t ib le  to
dime t  boxy p h t  1: a l l  de (XI,VIII ; would n o t r e a o t  a t  th e  same 
d i l u t i o n  and under o th e rw ise  i d e n t i c a l  c o n d i t io n s  to t l io 8 © 
used in  th e  caae o f  (liXXYl)^
fsV’
(HCXÎI1 ) 
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5-Aceto:g-4-bromo-7-4i etho%yi:)hi';halide {MXVH )  ^ wbieh 
was found to  be very much more so lu b le  in  e th y l  a c e ta te  
than  4‘"l)ronto^-5'"^byd:ro5cy-V‘=ntettoxyphtbalide ( IJCXVI )  ^ was 
converted  in  good y i e ld  tc 5=-ao e to %y *-7 e t  ho p h t  h a l l  de 
(M XV III) on shak ing  i t s  crbhyl a c e t a t e  s o lu t io n  in  a 
hydrogen atm osphère a t  ro t cm tem p era tu re  in  th e  p resence  o f
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I jre-reduoed Adams'" c a t a l y s t  and magnesium oxide« AlUxaline 
liy dro ly  s i  s o £ 3-aee to xy-7--m ethoxyp h t  ba 11 de ( UMJl 11 ) a t  
e team -bath  tem p era tu re  y ie ld e d  5 -%  (hro :%y-7 -me t  ho %y h t  b a l l  de 
(M ¥l}o C onfirm ation  o f  th e  s t r u c t u r e  o f  th e  h y d ro ly s is  
piT^cluct was o b ta in e d  by i t s  conversion  w ith  e th e r e a l
/Ï*?
fiia^omethane to  th e  p re v io u s ly  prepared* 5p7*==dimetlioxy- 
p h th alld e (IL V III),
6The p h y s ie a l  c o n s ta n ts  and in f r a r e d  d a ta  r e p o r te d  by 
Herout e t  alo were e n t i r e l y  d i f f e r e n t  from th o se  found f o r  
5-hy dro%y=7-me tho^cyp h t  h a l l  de (M ¥ I)  but were in  complete 
agreement w ith  th o se  p u b lish e d  h j  A l l i s o n  and lem^bold^ f o r  
7 -by dro xy- 5-me tbo %y p h t  bail i  de ( I I I  ) ^
O u t l iM  o f  P o s s ib le  'Routes _tq O yolqpaldie Aol_d (V III  )
A lthough f a i r l y  eo n e lu s iv e  evidence has 'been pu t 
14fo rw a rd '" in  support o f  th e  proposed s t r u c t u r e  o f  oyelo - 
p a ld ic  ao ld  (V III ) from dcsgradative experim ents  on the  
n a t u r a l  product g  no t o t a l  s y n th e s is  has bo f&æ been 
reported^ P o ss ib le  aynthetio  ro u te s  to  the  ac id  (V II l )  
have th e re fo  re  been inve  s 'rl g a t e û«
In  the  sy n th eses  o f  g l a d i o l i c  a c id  (X.) ae d esc r ib ed  
in  th e  In t ro d u c t io n  g th e  d e s ire d  p roduct was o b ta in e d  from 
7“ iîîethoxy“ 6-m ethylphthal:u ie  (IGIXIX) by e i t h e r  o f  two
0*7 Op
e le g a n t  methodSo” ^ ^  The i n i t i a l  o b je c t iv e  o f  the
im re e tig a tio i i^  th erefo re , wae th e  development o f  a  
s y n th e s is  o f  5“hytoo3£y-7“‘m ethoxy-6--m ethylphthalide (ÏXIX), 
the  ooxn?esponding p ree irrso r  o f  cyelopaldxe  a c id  ( ? H I )«  
Before eo m en c in g  work on the  ay n th esis  o f  5-hydro%y-^7- 
me th o zy - 6-ine t  by Ip Iiths 11 de ( IKIX ) , ho wever, a  p a r  a l l  e 1 
s y n th e s is  o f  th e  Isom eric 7-hydroxy-5-metho%y-G-methy 1- 
p h th a l id e  ( I XI Xl )  was attempted in  which th e  f e a s i b i l i t y  
o f  va rio u s in te rm e d ia te  r e a c t io n s  in  th e  plannied ro u te  to
5-hydro zy-7 -me thozy-6 - me thy  Ip  h t  ha 11 de ( LUX ) was examined, 
us ing  more r e a d ily  a v a i la b le  s t a r t i n g  m a te r ia lao
-a :ôoh ^ f C p
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gvnthet l o  Routes to_7-%di:Qzy-5=meth.o;[y-'()=mej:hylphthallR.@ 
(IXXXI)
The cho ice  o f  which e s t e r  s e r i e s  i s  the  more s u i t a b le  
fo r  any p a r t i c u l a r  s y n th e s is  i s  determ ined la rg e ly  by the  
amount o f  p rev io u s  work done on th e  in te rm e d ia te  compounds 
in  each casOo In  t h i s  In s ta n c e  the  e th y l  e s t e r  was used.
Kthy1 29 4“ di hy droxy-6-meth y Ib en so a te  ( e th y l  
o r s e l l i n a t e )  ( IXXXII)  ^ p repared  in  two s t a g e s f r o m  
e th y l  c ro to n a te  and e th y l  a c e to a c e ta te  in  an analogous 
manner to  the  correspond ing  methyl e s t e r  (LXVIÎI), m^ as 
converted  in  h igh  y ie ld  to e th y l  2 g 4 -  d i hy dro xy -  5 -  f  o rray
6-m ethylben^oate ( e th y l  haematommate) (M.XXIÏI) by the  
Gattermann R eaction  as m odified  by W halley«
R eduction  o f  (M X X IIl) to e th y l  2p4-dihydroxy-3p 6- 
d lm ethy lben00a te  ( e th y l  p -o re ln o l  o a rb o x y la te ) (LXXXXV) 
by means o f  th e  Clemmensen R e a c tio n ’ " proceeded in  very  low 
y ie ldo  In  o rd e r  to  form an o rg an ic  la y e r  im m iscib le  w ith  
the  aqoeous phasep to lu e n e  was used tc  r e p la c e  e th a n o l  in  
a  subsequent experim ent and th e  r e f lu x  time was extended to  
40 hours, A very low y ie ld  (g . 25%) o f  e th y l  p -o rc in o l  
ca rb o x y la te  ( IXXXIV), to g e th e r  w ith  a h ig h  yifrhid o f  un­
changed m a te r ia ls  was once more o b ta in e d . P re p a ra t io n  o f  
(LXKI.IV) from e th y l  haeraatoramate (LKXKIII) was c a r r i e d  ou t 
in  h igh  y ie ld  by shaking  the  l a t t e r  compoundp d is so lv e d  in
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g l a c i a l  a c e t i c  a c i d 5 in  an atmosphere o f  hydrogen  a t  room 
tem p era tu re  and a tm ospheric  p re s s u re  in  the  p re sen ce  o f  p ro -  
reduced A dams ^  c a t a l y s t .  This method o f  reduction^, however 
r e q u ire d  r e l a t i v e l y  la rg e  q u a n t i t i e s  o f  c a t a l y s t .  The 
optimum y ie ld  o f  pm duct ( 73^ )  was o b ta in ed  on using  7 p a r t s  
o f  c a t a l y s t  to  10 p a r t s  o f  e th y l  haematommate (L X X lIIï).
On low ering the  r a t i o  o f  c a t a l y s t  to  red u ceab le  m a te r ia l  to 
Ig 2 the  y ie ld  o f  e th y l  /3 -orc ino l oar boxy l a t e  (itXXXIV) 
dropped to  45%« Using s t i l l  l e s s  c a t a l y s t  the  y i e ld  o f  
reduced m a te r ia l  dropped o f f  r a p id ly .
( M m i )  (IX
C%“ N
Cl-Ss
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An a l t e r n a t i v e  ro u te  to  e th y l  ]3-orciriol e a r  boxy l a t e  
(IXKXIV) from e th y l  o r s e l ] , in a te  (LXXXII) invo lved  the 
fo rm ation  o f  e th y l  2»4-d lb y droxy -3-dim ethylamlnomethyl-S- 
me t  kay Iben go a t e  ( 'QCZXV ) from ( IXXXÏI ) by t  he Mann i  cb.
4 4
R eac t!on . In  tM s  p re p a ra t io n  th e  l a t t e r  compouiid was
r e f  lu ze  d wi t l i  h i  a ( dime thy la^nino } me than e in  a n i  t ro  gen 
atm osphère. The bengylamine d e r iv a t iv e ,  {UKIXY}^ was con= 
v e r te d  to  th e  co rrespond ing  to lu en e  d e r iv a t iv e ,  e th y l  fi- 
o r c in o l  c a rb o x y la te  (LXXXI?) on hydrogenation  In  g l a c i a l  
a c e t i c  ac id  s o lu t io n  a t  95^ and a tm ospheric  p re s s u re  in  the 
p resence  o f  p a l la d i s e d  ch a rco a l  (10% Pd), When th e  
dur action o f  ]xydrogenatlon was extended 'beyond 20 hours the 
y ie ld  o f  reduced  m a te r ia l  d im in ished , . t o  u n id e n t i f ie d  
G o lourless  o i l  was i s o l a t e d  from th e  r e a c t i o n  in  such case s . 
M ic ro -a n a ly t ic a l  d a ta  on th e  o i l  in d ic a te d  t î ia t  the  arom atic  
r in g  had su f fe re d  hydrogenation .
The o v e r a l l  y ie ld  o f  e th y l  p -o re in a l  ca rb o x y la te  
(IXKXE?) from e th y l  o r s e l l i n a t e  was e x a c t ly  th e  same by one 
ro u te  as by the  o th e r  ( 51o ^ T h e  main f a c t o r  favo u rin g  
th e  ro u te  vû^a the  dime th y l  ami no me th y l  compound (idOÊX?) wae 
the  economy achieved in  c a t a l y s t  consumption,
B t  hy 3. 3 9 6-dime thy  1- 2-hy dro xy -4 -me t  ho xy benzoate 
( e th y l  r h l a o a a t e ) (MXirVTj was o b ta in e d  by the  b r i e f  a c t io n  
o f  e th e r e a l  dlag;ome thane on e th y l  p « o rc in o l e a r  boxy l a  t@ 
(LSXXIT)o . i t t a c k  took p lace  p r e f e r e n t i a l l y  on th e  more 
r e a c t iv e  4-hyd roxy l in  th e  r e l a t i v e l y  s h o r t  time allow ed 
f o r  r e a c t i o n «
4 5
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Photo-broxialnatioB o f  (M'XX¥I) y ie ld e d  a dibromide in  
moderate y ie ld o  In  t h i s  compound i t  was co n s id e red  t h a t  
one bromine atom might hare  s u b s t i t u t e d  in  th e  f r e e  n u c le a r  
p o s i t io n  and one i n  th e  a id e  ch a in , o r  bo th  s id e  cha îne  
might have bsen s u b s t l tu te d o  A th i r d  l e e s  l i k e l y  p o s s i ­
b i l i t y  could  have been d i£ u b s t i tu t i o n  o f  one s id e  chain . 
H ydro lysis  o t‘ th e  dibrom ice to  7'^hydroxy- 6 -hydro xy me thy  1-
5-m etb.oxyphtlalide (XXXXt'JlI) proved the  compound to be 
e th y l  3p 6 -d l (bromomethyl) - 2-hydroxy-4-m ethoxybenzoate 
(JfLIlVIï)o The e u b s t i tu t i o n  o f  both  bromine atoms on the  
s id e  cha in  m ethyl groups cu r in g  p ho to  -bromine, t i o n  under dry 
c o n d i t io n s  i s  in  agreement w ith  th e  f in d in g s  o f  A l l i s o n  at
4- 6
7I'ewboM in  the  s y n th e s is  o f  e th y l  2-brom om etlyl-6-bydroxy‘
4 -me t  ho %y b en 30 a t e  (LXI?). The mode of bro ia inatio ii in  bo'I
eases  c o n t r a d ic t s  the  theory of Logan and Rewbold In
which th e y  s t a t e d  that; nuclleax* brom ination  must occur f i r s t
and th e  p resen ce  o f  the  oxtho-brom o-group i s  n e cessa ry  to
a c t iv a t e  the  m ethyl group for s i  de-c h a in  h rom lnation ,
Conversion o f  e th y l  3 , 6 - d i ( bromomethyl)-2-hydro%y-4-
m.e tho xy ben %o a t  e (I j1XX¥II ) to  7 -by dr oxy-6-hy dro %y me t h y l -  5-
me t  ho xyp h t h a l l de ( 1ÆXXVII1) was ach ieved  by the  aqueous
dioxan method, a  re f lu x - t im e  o f  3O h r , and a s o lv e n t  s w ater
r a t i o  o f  4 s1 be ing  employed. Under th e se  c o n d i t io n s  th e
y ie ld  o f c r y e t a l l i n e  p ro d u c t fram th e  r e a c t io n  was very
poor and a la rg e  amoimt o f  an u n o r y e ta l l l s a b le  brown o i l
was o b ta in e d ,  which s ho wee p h th a l id e  oeo:bonyl a b so rp tio n
a t 1736 Oîiu id e n t ic a l  In  va lue  w ith  t h a t  shown by th e
pure c r y s t a l l i n e  p h th a l id e .  F u r th e r  t re a tm e n t o f  the o i l
under th e  previous rea o tlcn  con d ition s, however, f a i l e d  to
produce c r y s t a l l l n e  m a te r ia l .
The h y d ro ly s is  o f  (IJÜCXVII) inv o lv ed  the  l i b e r a t i o n  of
tv90 m olecules o f  hydz'Oger. bromide p e r  m olecule o f  p h th a l id e
formedo In  o th e r  h y d ro la ses  by t h i s  method, p re v io u s ly  
7reported , ' on ly  one moleci.le o f  hydrogen bromide was 
l i b e r a t e d  pe:c m olecule o f  p h th a l id e .  I t  seems p o ss ib le
t h a t  i n  t h i s  caee  th e  excess hydrogen bromide in  th e  
aqueous medium e x e r te d  a d e t r im e n ta l  e f f e c t  on th e  b.ydroly= 
s i s  pro due to The hydro l y s i s  was a t tem p ted  u s in g  a very 
much s h o r te r  r e a c t io n  time (6 houx^s) but the  y ie ld  o f  
c r y s t a l l i n e  m a te r ia l  wae no t improved,
A somewhat h ig h e r  y i e l d  o f  ?-hyclroxy-x6“ h y d ro x y m e th y l-
5-ïïi© tho3iyphthalide ( liXXXVIII) ( )  was o b t a i n e d  on r e -  
f l u x i n g  th e  dlbrom ide ( IKKXVII) f o r  20 h o u rs  i n  aqueo us  
ace  to  n e .
In  o rd e r  to e l im in a te  the  p o s s i b i l i t y  o f  any s id e  
r e a c t io n  in v o lv in g  th e  2—hydroxy group talcing p la c e  on 
h y d ro ly s is ,  i t  was decided to  a ttem pt to  c o n v e r t  e th y l  3 ,6 ' 
d l ( bromomethyl )-2 -by  clroxy-4-meth03tybens^oate ( LXJ(JM1I ) to  
e th y l  2-aoetoxy-3<) 6 - d i ( bromomethy 1 )-4-methoxybeng;oate 
(LXHIX), I t  was hoped, t h a t  suheecpient h y d ro ly s is  and 
l a c to n i s a t i o n  would th e n  p roceed  in  h ig h e r  y i e ld .  On r e -  
f lu x in g  (XXX)[¥II) in  a c e t i c  anhydride , 7-aceto5qy-6-aceto3Ly- 
methyl-5-metho2iyphtlialicie (XG) was i s o l a t e d  in  moderate
Treatment o f  7-hy droxy-6-hydro:Kyme t  hy 1- 5»m.e tlioxy- 
p h th a l id e  (LXXXVIII) ? â th  a c e t i c  anhydride c o n ta in in g  
c a . ta ly t lc  amo unts o f  cone e n t r â t  ed s u lp h u r ic  a o id  a lso  
y ie ld e d  7- aee to%y- 6-aoe to x yme t  hy1 - 5-me thoxyp ht b a l lde (XC)
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H ydro lys is  o f  th e  l a t t e r  compound in  ffl, sodium hydroxide 
re  t  urn e d 7 -  hy dro xy- 6-hy dro xyrn e t  hy 1- [3-me tho %yp h th a l  i  âe 
(lüDCXVIII) in  good y ie ld .  Thus by a c é t y la t io n  o f  e th y l  
3p 6-cli ( bromomethyl ) - 2-bydro%y-4-methozyben%oate (LXDCVII ) 
and subsequent h y d ro ly s is  o f  th e  p h th a l id e  a c e t a t e  (XC), 
i t  i s  p o s s ib le  to  p rep a re  7 -hydrozy-6-hyd%"03cymethyl-5- 
me thosqyp h t  h a l id e  (IXXXVIII ) by an a l t e r n a t i v e  ro u te  to 
p r  evi o us l y  do s c r i  bed, Eo co v e r , p:ro qee ding  th r  o ugh the 
a c e t a te  a  28% y ie ld  o f  (L M X ¥IIï)  from (XXXK¥II) was 
o b ta in e d ,  lower by 10% than t h a t  o b ta in ed  by use o f  the 
aq u 00 ua a e0 ton  e metho d,
In  a  f u r th e r  a t te m p t to f in d  me sms o f  hydro .ly s in g  
(LXXXYII ) in  h ig h e r  y ie ld  th e  compound was r e f lu x e d  fo r
4 9
hrsc  i n  aq ueou s  m e th an o l and 7-h y d ro x y -5 -m e th o x y -6 - 
m ethoxym etbyIp  h t h a l 1de (XCï) was i s o l a t e d ,
Am i n i t i a l  a t te m p t  to  o b t a i n  7 -h y d ro x y -5 '-m e tb o x y -6 -  
me t  by Ip  h t h a l  I d a  ( UOOCI ) by by dro g en a  t  i  on o f  ( UOCXVIII) a t  
a tm o s p h e r ic  p r e s s u r e  and room te m p e ra tu r e  i n  t h e  p r e s e n c e  
o f  p r e - r e d u c e d  Adams^ c a t a l y s t  was m ieu o ceesfu lo
A t t h i s  p o in t  work on  t h i s  s e r i e s  was d ie c o n t in u e d  
and e f f o r t s  were c o n c e n t r a t e d  on a  s y n t h e s i s  o f  S^bydroxy-
7-m eth o % y « 6 = m eth y lp h tb a lld e  ( JjIXX  ) ,
B y n tb e t lc  R o u te s  to  5 -H y d ro % y -7 -m e th o x y -6 -m e tW lp h th a l ide
I n  t h e  f i r s t  r o u t e  d e v i s e d  f o r  t h e  s y n t h e s i s  o f  5 -
hyclroxy-7-m eth o x y -6 -m e t h y I p b t b a l i d a  (M X l)  th e  i n i t i a l
p rob lem  was t h a t  o f  s y n t h e s i s i n g  e i t h e r  t h e  m e th y l  o r  e t h y l
e s t e r  o f  3, 6=dlm e th y l-4 --b y  d ro x y -  2"me thoxy bengo i  o a c id
( is o rb ig ^ o n ic  a c id )  (X G II) , T m  p r e v io u s  s y n th e s e s  o f
m e th y l  1 so:rh:Ls o n a te  (X G ?II) have been r e p o r t e d ,  one o f  
66  67w hich" ^" In v o lv e d  a  t o t a l  o f  tw e lv e  c o n s e c u t iv e  r e a c t i o n s .  
S in ce  (XCYII) was r e q u i r e d  a s  s t a r t i n g  m a t e r i a l  f o r  a  
f a r t h e r  l e n g th y  s y n t h e s i s  t h i s  r o u t e  was n o t  re -e x a m in e d ,
The sec o n d  s y n t h e s i s  c o n s id e r e d  was t h a t  r e p o r t e d  by
68A eab in a  and S M b a ta .  A l th o u g h  no y i e l d  o f  p u re  p r o d u c t  
wae g iv e n  by t h e s e  a u t h o r s  f o r  any o f  th e  r e a c t io r x e
i n v o lv e d ,  t h e  s y n t h e s i s  was r e - i n v e a t i g a t e d o  M ethyl 
haematommate (X G II I ) ,  p r e p a r e d  i n  t h e  manner d e a c r ih e d  f o r  
th e  e t h y l  52, 54 (:qq£ X II I ) ,  was r e f l u x e d  w i th  ben%yl
c h l o r i d e  and p o ta e s iu m  ca:r'bonate i n  a c e to n e ,  A m ix tu re  o f  
me th y  1 4 -h e n  my lo  x y - 3 - f  ormy 1- 2 - by clroxy-6-me th y  lhe.n2;oa t e  
(XCI¥ ) 013.d m ethy 1-2-hengsylo x y -3 - fo rm y l - 4 - ï i y c lro x y -6 -m e th y l-  
b e n z o a te  (XC¥) was o b t a i n e d ,  i n  w hich  t h e  l a t t e r  compound 
was th e  m a jo r  oomponeato The m a t e r i a l s  were s e p a r a t e d  
c l e a n l y  by u t i l i s i n g  d i f f e r e n c e s  i n  t h e i r  s o l u b i l i t y  i n  
aqueous  sodium h y d ro x id e  s o l u t i o n .  I n  t h e  e a s e  o f  (X G II I ) ,  
I n  a d d i t i o n  to  t h e  in t r a m o l e  c u l a r  hydro g e n -b o n d in g  w h ich  
m igh t b e  e x p e c te d  to  e x i s t  betw een th e  e s t e r  group and th e  
2«hydro%yl@ s i m i l a r  b o n d in g  m ust e x i s t  be tw een  th e  3 -fo rm y 'l  
group and  t h e  2 -  and  4 -h y d ro x y l  g ro u p s ,  From t h e s e  con­
s i d e r a t i o n s  i t  may be seen  t h a t  no m arked d i f f e r e n c e  i n  
r e a c t i v i t y  m ig h t be e x p e c te d  betw een  t h e  h y d ro x y l  g ro u p s  i n  
t h i s  compound, f o r  t h i s  r e a s o n ,  th e  4-hydro3syl group 
c o u ld  n o t  be b e n z y la te d  p r e f e r e n t i a l l y .
M éthylation o f  methyl 4- b e n z y l o 3 -formy1 -2-bydro%y-
6-m ethylbensoate (10I¥) i^ th  m ethyl iod id e  and potassium  
carbonate y ie ld ed  m ethyl 4-bensylozy- 5-formy1 - 2-metboxy-6- 
methyIbenzoate (XCTI) in  moderately good y ie ld . The la t t e r  
compoundp however, was hydrogenated in  th e  presence o f  
p a lla d ised  charcoal (10% ]?d) in  very poor y ie ld  to methyl
iso rh iz o ï ia te  (XOYTI), On re p e a t in g  th e  r e a c t i o n  In  the  
presence o f  p a lla d ise d  c h a rc o a l  (20% Pd) in  an o th e rw ise  
id e i i t i o a l  manner the  y ie ld  wae somewhat h ig h e r  ( 27%), 
lo  Improvement on the former y ie ld  could he o b ta in e d  on 
using  pre-recluced Adams^ c a t a ly s t ,
The poor y ie ld  from the hydrogénation coupled w ith  
th e  low y ie ld  o f  m ethyl 4-hensy loxy-g-fo rm y1 - 2-hydro%y- 
6-m ethylhenzoate (XGIY) (25%) from th e  b e n z y la t io n  
ren d ered  t h i s  scheme o f  rea c tio n s  u n su i ta b le  f o r  the  
s y n th e s is  o f  m ethyl ie o rh iz o n a te  (XGVII),
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D ébenzy la tion  o f  m ethyl 4-benzy lo icy-3-fo rm yl-2 -ae thoxy-
6-m ethyIbenzoate (XC¥I), c a r r ie d  out by th e  l i t e r a t u r e  
68method y ie ld e d  m ethyl 3-formy 1-4-hydro]cy- 2-metho%y-6- 
m ethylbenzoate (X C¥IIï) which on hydrogenation  in  the  
p resence  o f  p a lla d ised  c h a rc o a l (10% Pd) fu rn is h e d  m ethyl 
iB o rh izo n a te  (XGYIl) in  good y ie ld .  (XGYII) was o b ta in e d  
by th e  l a t t e r  ro u te  from m ethyl 4-bengylo%y-3-fo%my 1 -2 -  
m ethoxy-6-m ethylbenzoate (XGVI) i n  an o v e r a ll  y ie ld  o f  
41%, somewhat b e t t e r  th a n  t h a t  o b ta in ed  by d i r e c t  
hy dro g e n a t i  on.
Although from previous re a so n in g , a  m ix tu re  o f  th e  
monomethyl e th e r s  (1 .0¥III) and (ICIX) was to  be ex pec ted , 
d i r e c t  mono-m é th y la t io n  o f  m ethyl haematommate (XGIIX) w ith  
methyl io d id e  and th e  t h e o r e t i c a l  amount o f  po tass ium  c a r ­
bonate in  acetone was a ttem p ted  in  th e  hope t h a t  some 
s u i t a b le  means o f  p u r i f i c a t i o n  o f  the m ixture might be found. 
No s t r a ig h t fo rw a rd  s e p a ra t io n  was p o ss ib le  and a f t e r  
lab oriou s f r a c t i o n a l  r e e r y s t a l l i s a t i o n  on ly  a  p a r t ia l  
s e p a ra t io n  was achieved.
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A e y n th o s is  o f  e th y l  iso r l i iz o n a te  (O il )  was developed 
in  s u b s t a n t i a l l y  h ig h e r  y i e ld  from e th y l  p-orcino3 
oar boxy l a t e  {UDOCIV), p rep a red  by th e  method p re v io u s ly  
d e sc r ib ed . As i n  th e  i s o e v e rn in a te  s e r i e s ,  i t  was n e c e s s ­
ary  to  p r o t e c t  th e  4-h y d ro x y l group p r i o r  to  m e th y la t in g  
th e  one in  th e  2 -p o s itio n o  To f u l f i l  t b i e  req u irem en t 
e th y l  p -o rc in o l  ea r  boxy l a t e  (L30DH¥} was t r e a t e d  a t  room 
tem pera tu re  w ith  e th y l  ch lo ro fo rm ate  in  a l k a l i ,  ^ tb y l  
2, 5 -d im 0 th y l-4 -e th o x y carb o n y l-3 “ hyclroxyphenyl carbonate  (C) 
was obtained... Treatm ent o f  (O) w ith  e t h e r e a l  diazomethene 
y ie ld e d  a  good r e t u r n  o f  e th y l  2 ,5 - d:lmethy] - 4 - etho%y- 
carbony1 - 3-mothoxypheny1 carbonate  (01) a s  a o o lo u r le s s  o i l ,  
which was hydro lysed  d i r e c t l y  to  e th y l  I s o rh lz o n a t e  ( O i l ) 
wi th  aqu eous efhan.o 11 c so di urn hy droxi de. Hydro ly  s i s  o f
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the  p ro d u c ts  claimed to  he e th y l  i s o rh iz o n a te  (O il)  and 
methyl isorh izon ato  (SCÎTÎ) y ie ld e d  th e  w e ll  o h a ra e te r le e d  
I s o rh lz o i i ic  ao id  (KOII ) in  low y ie ld  in  both  e a s e s ,  thereby  
o o n f irm n g  ta e  a i i th e n t i e i t y  o f  the  m a t e r i a l s ,
PlMDto-dibromination o f  ( Oil ) gave e th y l  6-dl(brom o- 
■metliyl)-4-hydrory-2-methoxy'benzoate (O U I)  in  41% y ie ld .
The crude pr3duot a t  th e  end o f  th e  r é a c t io n  was in  th e  
form o f  a v isco u s  brown o i l  and great, ca re  in  th e  subsequent 
cry a t  a l l l  s a t  1 on was r e q u ir e d  to  ach ieve  th e  s t a t e d  y i e ld  o f  
pure c r y s t a l  l i n e  dlbromideo A la rg e  amoimt o f  miery s ta l l -  
U s a b le  brown o i l  was obtsiinad from th e  m other l iq u o r s .
On r e c r y s t a l i i s a t i o B  i t  was observed  t h a t  a r e l a t i v e l y  
la rg e  amount o f  m a te r ia l  vras l o s t  when un d r ie d  commercial 
s o lv e n t  was used. I t  i s  thought t h a t  t h i s  was due to  
p a r t i a l  decom position o f  the compound In  th e  p resen ce  o f  
w ater by r e s id u a l  t r a c e s  o f  hydrogen bromide in  the b o i l in g  
s o lu t io n .  Using sp ec ia l].y d ried  so lv e n t  a c le a n e r  p roduct 
was o b ta in e d  w ith o u t appreciable lo s s  o f  m a te r ia l .  l o  
com plete ly  s a t i s f a c t o r y  em alysis v a lu e s  were o b ta in e d , 
however. This was undoubtedly a sso c ia ted  w ith  the d i f f i ­
c u l ty  o f  p re p a r in g  an a b s o lu te ly  pure sample o f  the 
compound. The v a lu e s  were s u f f ic ie n t ly  c lo se  to th o se  
c a lc u la te d  io r  th e  dlbromide to e s t a b l i s h  th e  m o lecu la r
f o r m u l a  b e y o n d  d o u b t .  The s t r u c t u r e  o f  t h e  d lb r o m id e  w as 
c o n f i r m e d  to  be e th y l  3 , G « d i( b r o m o m e th y l ) - 4 - b y d r o x y - 2 -
s o a te  ( G U I )  by i t s  co n v ersio n  on b y d r o ly s la  to
5 -h y d ro x y - 6-1 y  dro zym ethy1 -7 -me t hoxyp h t h a l 1de
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ijvvdro lysis was i D i t l a l l y  a t te m p te d  by th e  aqueous 
H igh m eltin g  p o in t  amorphous m a te r ia l .
in s o lu b le  in  organ l e  s o lv e n t s ,  was i s o l a t e d  b u t
i d e n t i f i e On r e p e a t in g  th e  experiment w ith  a  much 
s h o r te r  r e f l u x  t im e , a  brorm  o i l  was o b ta in ed  w hich  d is ­
p layed  the  c l i a r a e t e r l s t l e  p h th a lid e  a b s o rp t io n  band in  the 
I n f r a r e d  reg?..on, b u t from which b o  o r y s t a l l l n e  m a te r ia l  
could  be obtain©do
5-Hy di70 xy - 6«by dro xyme thy 1-7-m e t  ho scy p h th a l id e  ( GI¥ )
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Ls o b ta in e d  in  6 8 % y ie ld  on r e f  la z in g  (G U I ) f o r  h r .  i n  
aqu eo as ace tone . A I s  0 , 0  n r  e f  1 uxi ng (O il I  ) wi. t h  aqu eo u a 
methano 1 fo r  8§ h r * , 5-hydrozy-7-nietho%y-6-methoxymethyl- 
p h th a l id e  (GV) was I s o la t e d .
The a c t io n  o f  a e e t i e  anhydride  under r e f l u x  c o n d i t io n s  
on e th y l  6 -d l  ( bz^omomethyl)-4-bydroxy-2-methozybenzoate 
(O II I )  was s im i la r  to t h a t  on th e  isom eric  e th y l  3 9 6 - d l  
( brom om ethyl)-2-hydroxy-4-metlioxy’benzoate ( LXXXYTI ) ,  th© 
co rrespond ing  p h th a l id e  d i a c e t a t e ,  5 --^acetQxy"-5 - a e e to 2cy- 
me th y 1-7-me th o z y p h th a l lde (0 ¥ I) ,  being  i s o l a t e d .  The earn® 
Gompoond was o b ta in e d  by th e  a c t io n  o f a e e t l e  anhydride  
c o n ta in in g  c a t a l y t i c  q u a n t i t i e s  o f  G oncentra ted  s u lp h u r le  
a c id ,  on 5 -hy dro xy- 6 -liy dro .zjm® thy 1-7 ""met ho %yp h t  h a l t  âe ( 011 ). 
The l a t t e r  compound was r e a d i ly  r e g e n e ra te d  from the  
di a c e ta te  ( OVI ) in  good y ie ld  by the  a c t io n  o f  IDI. Bocliiim 
hydroxide. Thus, i n  t h i s  s e r i e s  a lso  an a l t e r n a t i v e  
ro u te  from (G U I)  to  (OIV) exzlsts th rough  (C’Y!),, However 
the  h igh  y ie ld  o f  (GIV) o b ta in e d  fro%n (G U I)  on h y d ro ly s ia  
w ith  aqueous a ce to n e , re n d e rs  th e  a l t e r n a t i v e  ro u te  l e s e  
a t t r a c t i v e  o
Hydj?o g en a tio n  o f  5“ aee to x y - 6 - a c e toxyraetliy 1 -7 -methoxy- 
p h th a l id e  (OYI) was a ttem pted  f i r s t l y  in  e th y l  a c e t a t e  a t  
rm tem pera tu re  and secondly  in  g l a c i a l  a e e t i e  ac id  a t  9 5 '^  9
in  b o th  o ases  in  th e  p resenoe o f  'p re -re  due ed A dams ^  
c a ta ly s to  Unchanged m a t e r i a l  wae i s o l a t e d  in  h igh  y ie ld
in  b o t h  o a se s .  ^“Hydroxv-T-methoxy-G-iaetbylphtlialide 
(M IX) w a s  o b ta in e d  in  45% y ie ld  by hydro gem  t i o n  o f  5- 
h y d r o z y - 6 - h y d r o x y m e t h y l - 7 " ' m e t h o ] g p h t h a l l d 0  (G I V )  i n  g l a c i a l  
a e e t i e  a c i d  a t  9 5 ^  I n  t h e  p r e s e n c e  o f  p r e - r e d u o e d  Adame'"
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The t r e a tm e n t  o f  5="%dro%y-6-hydro%ymethyl-7-metho%y- 
p h th a l id e  ( G I V ) w ith ethex-eal diasom ethane f o r  12 hr. 
y ie ld e d  5 , 7-dime tho %y-G-hy dro xyHietliylphthali d@ ( G V I I  ) which 
was a ls o  o b ta in e d  by s im i la r  t re a tm e n t  o f  7 -h yd roxy -6- 
hydro%ymethyl-5"metbo%yph1halide ( la X V I I I )o  A ttem pts to  
p re p a re  e th y l  3p6-d i(b rom cm ethy l)-29 4™dlmethozybenzoate
5 6
by s im i la r  t r e a tm e n t  o f  e th y l  3p 6 -d l( Womomethyl) -  
4 di'O%y- 2-methoxybenzoate  (G U I ) and e t h y l  3? 6 - d l ( bromo- 
methyl)-2-hydrozy-4'= 'methoxybenzoate (UŒXVII) w ith  e th e r e a l  
diazomethan.e were onsu co eesfu l.  This wae though t to  be due 
to  s t e r i a  h ind rance  oeoasloiied by th e  p resen ce  i n  bo th  eases  
o f  til© laxge  bromo-methyl group in  th e  o r th o - p o s i t io n  to  th e  
hydroxyl group wM.ah it; was de s i r e d  to  met by l a t e .
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In  an e f f o r t  to  e l im in a te  a  s tag e  in  th e  s y n th e s is  an 
a t tem p t was made to  p h o to -d ib ro m inate e th y l  2 , 5- d im e th y l-  
4 thoxyc0.rbony 1 -3 -methoxyphenol ea rbonate  (GI )g a  brown 
gum d i f f e r i n g  in  I n f r a r e d  spectrum  from the  ca rb o n a te  (O l) , 
was obtainedo The gun, which could n o t  be c r y s t a l l i s e d ,  
was t r e a t e d  d i r e c t l y  w ith  aqueous acetone under r e f l u x  f o r  
24 h r .  No c r y e t a l l i n e  .m a te r ia l  was o b ta in e d .
PhD 1;o-lTnb;romination o f  e th y l  i s o rh iz o n a te  (CITI) gave a 
very s;aiall y ie ld  o f  a  t r i l r o m id e ,  l i k e l y  to  be e th y l  S^bromo^ 
39 6- d i  ( bromome th y l  ) - 4'=’hydrDxy-2-methosybenzoa te  ( O i l }. In  
t h i s  e a se ,  a la rg e  q u an ti  13'- o f  u n c r y s t a l l i s a b l e  o i l
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i s o l a t e d .  As in  th e  ease  o f  th e  oorrespondxng di'bromide 
( c m )  BO s a t i s f a c t o r y  a n a ly s i s  v a lu es  were o b ta in e d  f o r  
the  c r y e t a l l i n e  m a te r ia l .  However, th e  v a lu e s  o b ta in ed  
d e f i n i t e l y  showed th e  m a te r ia l  to  co n ta in  th r e e  bromine 
atoms i n  th e  m olecu le . On r e f lu x in g  th e  o i l  and c r y s t a l ­
l i n e  m a te r ia l  s e p a ra te ly  i n  aqueous acetone f o r  24 h r . no 
o i y s t a l l i n e  m a te r i a l  was o b ta in e d  in  e i t h e r  caee , and th u s  
the  suggested  s t r u c t u r e  o f  th e  t r lb ro m id e  could  n o t  be 
confirm ed.
|C0!s£^ Hg 
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( C l )
With a  view to  im proving, i f  p o s s ib le ,  th e  y ie ld  in  
the  b rom ination  and hydro l y s i s  r e a c t io n s  I n  t h i s  s e r i e s ,  a  
benzoyl group was s u b s t i t u t e d  In  th e  4""'position o f  the  e th y l  
i s o rh iz o n a te  m olecule . E thy l 4 -benzoy lo% y-3 ,6 -d lm ethy l-2 - 
met boxy benzoate  (OX) was p re p a re d  from e t h y l  iso rh izo n a t®  
( o i l )  in  good y i e ld  by th e  a c t io n  o f  benzoyl e h l o r l de in  
p y r id in e .  P h o to -d ib ro m in a tio n  o f  (01) took p la c e  in  48% 
y ie ld  to  g ive  e th y l  4"»benzoyloxy-396-d i(b ro m o m eth y l)-2= 
m ethoxybenzoate ( G l ï ) ,  the  s t r u c tu r e  o f  whioh was confirm ed 
by fo rm ation  o f  5-hydroxy-6-hydro%ymethy 1 -7 -methoxyphthallcle
(GIV ) on h y d ro ly s is .  The l a t t e r  r e a c t io n  was c a r r i e d  ou t 
by r e f lu x in g  the d i bromide in  aqueous dloxan f o r  22 h r . , 
end th e  p ro d u c t was o b ta in ed  in  43% y ie ld .  A. v e ry  low 
y ie ld  (11%) o f  5-benzoylo3:y-6-hydro%ymethyl-7-methoxy- 
p h th a l id e  (OXII) was a ls o  o b ta ln e d . The l a t t e r  compound
was obv iously  an In te rm e d ia te  in  th e  fo rm a tio n  o f  (GIV) and 
was r e a d i l y  Iiydrolysed to  (OIV) in  a lk a l in e  eoluticmo
oce-B.
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The s e r i e s  o f  r e a c t io n s  j u s t  d e sc r ib e d  c o n a t i t a t e a  a
t h i r d  s y n th e t i c  ro u te  to  !l-hydro%y-6-hydroxyxaethy 1-T-
methoacyphthalide (GIV) from e th y l  i a o r h i ^ n a t e  ( O i l ) .
Howeve:c, due to  th e  e x t r a  s ta g e  invo lved  and th e  moderate
y ie ld s  o b ta in e d  t h i s  ro u te  i s  i n  no way p r e f e r a b le  to  th a
d i r e c t  one in v o lv in g  dlbrominatiOB. and aqueous ace tone  
hydrolysiSo
5%
The major product obtained  on benzylation  o f  methyl 
teematommate (XOÏII ) was methyl 2-benzyJi.oxy-3-formyl-4-- 
hydrroxy-6-methyXbenzoate (XGV) and thus an attem pt was md® 
to develop a a y n th e tic  route to 5-hydroxy—7-m etho3g-6- 
■me thy Ip ht h a ll  de (L'KXX) from (XOY). In order to ob ta in  a t  
a la te r  sta g e  a high y ie ld  o f  product p r e fe r ent i a l l y  
m ethylated In the 2 -p o s it io n  i t  appeared neeeseary to block  
the 4“hydrox3^ 1 group before attem pting to remove the benz^^l 
group. Since i t  was considered th a t an a cy l group eub- 
s t itu te d  on the 4-hydroxyl p o s it io n  could be e a s ily  removed 
a t a la te r  s ta g e , form ation o f  the 4-aGetoxy d er iv a tiv e  
was attempted by h eatin g  (XC¥) a t 100^ w ith  a c e t ic  anhydride 
contain ing a c a ta ly t ic  quantity o f  concentrated sulphuric  
aoido Metjiyl 2g4-dlaceto]cy-3"='diacetoxymethyl-6-methyl- 
benzoate (GXIII) wae is o la te d . Under th e  acid  con d ition s  
débenzylation  had o bviously  taken p lace in i t ia lJ y c  The 
occurrence o f  an absorption band in  the in fra red  a t 1799
in  H ujol confirmed th at di a c é ty la tio n  o f  the 3-formy 1 
group had taken p la ce  8,1 soo (GXIII) was c le a r ly  o f  no 
value to the furtherance o f  the proposed sy n th e s is .
Treatment o f  (XCV) w ith  a c e t ic  anhydride and pyrid ine a t  
100° y ie ld ed  unchanged m ateria l in  high y ie ld .
On treatm ent o f  (XG?) w ith  benzoyl c h lo r id e  and 
pyrid ine a t  100°, m ethyl 4-benzoylo% y-2-benzylo% y-3-formyl-
6 2
6 - m e t h y I b e n a t e  (01 I¥ )  was o b ta in e d  in  good y ie ldo
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I t  was hoped that ijydrogenatioM. o f  (OXI¥) might eonvert
the  3 -form yl group to  a  m ethyl group and remo¥e th e  2-'be%i0y l  
group aimultaneously?^ th e re b y  producing  (CX¥)o M éthy la tion
o f  th e  2-hydro%yl group would th e n  y ie ld  (GXVl)o I t  waa 
p lanned to  co n v ert  t h i s  m a te r ia l  to  5-hydro%y—T-methox^r-G- 
m e th y lp h th a lld e  (LX ll) In  £i s im i la r  manner to  th a t  employed 
w ith  the  oorrespoiidiBg e t h y l  e e t e r  (0X)o However^ on 
a t te m p tin g  th e  hydro g e n a tio n  o f  (GSÏ?) in  e t h y l  a c e t a t e  a t  
room tem p era tu re  In  th e  p resence  of p a l l a d i s e d  c h a rc o a l  
(20^ Pd) anolianged m a te r i a l  was o b ta ined  i n  h igh  y ie ldo  A 
h ro m  tm cry 81 a l l l  s a b le  o i l  was i s o l a t e d  on r e p e a t in g  th e  
experim ent a t  95^ In  th e  p resen ce  o f  Adams'’ c a t a l y s t  i n  
a c e t i c  acid«
Due to the  f a i l u r e  o f  d i r e c t  hydrogenation  i t  n ex t 
appeared n ecee sa ry  to  a ttem p t to  remove the benzyl group 
f i r s t  and then  to  reduce  th e  form yl by hydrogenationo 
Treatm ent o f  (GXI¥) w ith  e o n o en tra ted  hydro c h lo r ic  ac id  in  
a c e t i c  a c id  removed the  beiisyloxy group^ bu t g where i t  had 
been hoped to  o b ta in  methyl 4'==benisoyloxy-3“ formy3»-2-* 
hydro % y-6-m ethylbenm ate ( OXTIÏ )  ^ me th y l  haematommate 
(XOIII) was is o la te d »  As a r e s u l t  o f  th e  ap p a ren t d l f f l -  
o u l t l e g  in  s y n th e s is in g  (CXVl)p f u r th e r  I n v e s t i g a t io n  o f  
t h i s  ro u te  was abandoned»
An a l t e r n a t i v e  s y n th e s is  o f  (M M ) from 3w 5“ dihydroxy- 
benzole  a e ld ^ ' (C1YIÏI) was a lso  explored» A f te r  re d a c t io n  
o f  (OXYIII) to  5-dlhydroxybengyl a lc o h o l  (CXIX) i t  was 
planned to  in tro d u c e  a carboxy l groups i f  p o s s ib le  g in  th e
p o s i t i o n  to  th e  hydiroissiymethyl group., th e re b y  on la e to n
is a t io B  form ing 5;,7-4%ihydro%yphtballde (L II)o  I t  was hoped 
to  o b ta in  the  re q u ire d  p ro d u c t from t h i s  p o in t  ‘by means o f  
m éthylation o f th e  7-hydro3Cy group g fo rm y la tio n  o f th e  
6 -p o s i t io n  and reductiono
The r e d u c t io n  o f  3ÿ 5 ’^d ihydroxybenzoic a c id  (GXVIII ) by 
use o f  l i th iu m  aluminiimi hydride  in  te t r a h y d ro fu ra n  wae 
a ttem p ted  aneuooeBsfullyo I t  was co ns idered  tha-t th e  
f a i l u r e  o f  the  r e a c t io n  might be due to p r e c i p i t a t i o n  o f  t  
l i th iu m  s a l t  formed as  an In te rm e d ia te  in  th e  re a c t io n o  
The r e a c t io n  a lso  f  a i l e d  ^  however g on u s in g  a l a rg e  volume 
o f  tetrahyclx^ofuran a s  eolvento
Although p re v io u s  la c k  o f  bud cess  had been reportedp  
th e  r e a c t io n  was re p e a te d  in  ethex% Again u n reao ted  3» 5 
dlhydroxybenssoic ac id  (OXTIII) was r e tu rn e d  i n  h igh  y ie ld
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Attempted re d u c t io n  o f  methyl 3 s h y d r o x y  benzoate 
(GXX), p rep ared  a s  dea c r ib sd  in  the l i t e r a t u r e   ^ ' us ing
l i th iu m  aluminium hydride  raa  unsuccesofu l a lso»  (GXX) being  
r 01 urne d un ohang e d o
60•Since i t  has been suggested^  th a t  in  (OX VIII ) the  
hydroxy 1 groups le sse n  th e  s u s o e p t i l r i l i ty  o f  th e  carboxy l 
group towards red u c tio n »  a l l  f u r th e r  work was c a r r i e d  o u t 
w ith  compounds in  which th e  hydroxyl groups were bioeke 
This was done» in  th e  f i r s t  in s tance»  w ith  e a s i ly  removable 
a c e ty l  groupso
3» 3“M acetoxybenzo ic  3.e ld  (CXXI)» p rep a red  by the
6Pl i t e r a t u r e  method» ” was re f lu x e d  w ith  l i th iu m  aluminium 
hydride In  ethero  The a c e ty l  groups were removed but no 
re d u c t io n  took place» a high y ie ld  o f  3sb^dlhydroxybenzole 
ac id  ( OXVIII) belng o bte/inedc
Methyl 3g b-^diaeetoxy benzoate (CXXII) was prepai^ed» bm 
d esc r ib ed  in  the  l i t e r a t u r e  » ^ " by the  a e t  1.on o f a c e t i c  
anhydride and co n cen tra ted  sulphœ rie  ac id  on methyl 3  ^5- 
d lbydroxybsnzoate  (GXX.) and was a lso  o b ta in ed  by the  a c t io n  
o f diazoEisthane on 3? b^diacetoxy benzoic a c id  (GXXI}o The 
a c t io n  o f  m ethanol and co n c e n tra te d  su lp h u r ic  a c id  on 
( GXXI) under F lsch e r-S p e ie r ' conditions» however» y ie ld e d  
m ethyl 3  ^3^-dihydroxy benzoate (CXXjc Me thy 1 3p 3 -d iao e to x y -  
benzoate (CXXII) could no t be reduced with l i th iu m  aluminium
6G
r id e  under th e  r e a c t io n  co n d it io n s  p re v io u s ly  used; 
methyl 3^5“ dihydroxybenzoate (GXX) wae is o la te d ^  I t  
appears  in  the l a t t e r  two e ase s  t h a t  removal o f  the  a c e ty l  
group may have taken  p lace  i n i t i a l l y »  in  which case no 
advantage would be o b ta in e d  over (O X fll l)  and ( GXX).
D esp ite  the  f a c t  th a t  the  f re e  hydroxyl groups would
n o t be so r e a d i ly  recoverab le»  i t  became n e c e ssa ry  a t  t h i s
p o in t  to  a t te m p t to  reduce  (CXVIIÏ) in  th e  form o f  i t s
d im ethyl e ther»  3»5” dxmethoxybenzoic ac id  (GXXIIl)o The
l a t t e r  eompoimd» p rep ared  by the l i t e r a t u r e  method in
good y ie ld  using  d im ethyl su lp h a te  and a l k a l i » y ie ld e d
\ 653» 5“ dimethoxybeng;yl a lc o h o l  (0X11?)» a lso  'in  good yleM o 
However» a ttem p ted  dém éthy la tion  by the  a c t io n  o f  hydro- 
bromic a o ld  and a c e t i c  a c id   ^ on (QX1Ï?) y ie ld e d  a brown 
ta r»  w h ile  a  s im i la r  r e a c t io n  u t i l i s i n g  anhydrous aluminium 
bromide ^ a lso  f a i l e d  to  y ie ld  a c iy s ta X lln e  producto
In  th e  hope t h a t  benzy l groups might be more r e a d i l y  
removable a t  the  a p p ro p r ia te  stage» b e n z y la t io n  o f  3» 5="
(li hydroxy ben zo ic  ao id  (GXVTII) was a ttem p ted , l o  r e a c t io n  
took p la c e  on r e f lu x i n g  (OXVI 11 ) in  acetone w ith  benzy l 
c h lo r id e  and po tassium  cm? bona te  fo r  12 h r , » the  s t a r t i n g  
m a te r ia l  being  re tu rn e d  in  h igh  y ieldo The r e a c t io n  was 
re p e a te d  in  dioxan w itW u t success  » (CXVIII) ag a in  being  
i s o l a t e d  in  h igh  y ie ld .
6 7
67Sm ith and Stephen have r e p o r te d  th e  development o f  
a method o f  r e d u c t io n  o f  c a r  boxy l i e  a c id  groups by th e  
a c t io n  o f d lborane In  M sim e th o x y e th y l) e ther»  th e  diborane 
being g en e ra ted  in  zritu by the  a c t io n  o f  sodium boro hydride 
on boron t r i f l u o r i d e  e th e i 'a te .  However» an a t tem p t to 
reduce th e  c a rb o x y lio  ac id  group in  3» 3“ diaaetoxybenzoic; 
a c id  (GXXI) by t h i s  means proved u n su c c e ss fu l .
Work on t h i s  ro u te  was d isco n tin u ed  a t  t h i s  p o in t  and 
the ro u te  o u t l in e d  from e th y l  f3-orcinoI c a rb o x y la te  
(MXXÏY) was a t i l l  Bed to  o b ta in  3'^hydroxy-7“methoxy-6- 
me t  hy Ip h t l ia l l  de ( MXX. ),
From (I jXXX) i t  i s  p o ss ib le»  as p rev io u s ly  mentioned» 
th a t  a s y n th e s is  o f  o y o lo p a ld ic  a c id  ( V I I I ) might be 
achieved  by means o f  a scheme o f  r e a c t io n s  v i a  4“ C hloro- 
metby1 - 5-hydroxy-?-m ethoxy-6-m eth y lp h th a l lde (XXIYIII) » 
correspond ing  to  e i t h e r  o f  th o se  used by Me who Id  
§1, 27p 28» ^9 the sy^s'ithesis o f  g l a d i o l i c  a c id
o /
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As s ta t e d  in  th e  In tro d u c tio n »  Duricaxison» drove and
â AZ e a lle y  have» on th e  b a s is  o f  t h e i r  own work i n  th e  f i e l d  
s e t  o u t l im it s  between which the  carbony l s t r e t c h in g  f r e ­
quencies o f  hydrogen-bonded e s t e r  carbonyl and p h th a l id e  
carbony l groupe ahouXd l i e  in  the  i n f r a r e d  region» and have 
compared th e se  w ith  th e  co rrespond ing  l i m i t i n g  v a lu e s  f o r  
the  unhindered  groups. In  t h i s  way much v a lu a b le  
in fo rm a tio n  w ith  re g a rd  to th e  s t r u c tu r e s  o f  eompounds in  
t h i s  f i e l d  may be obtained .
Examination o f  the  carbonyl s t r e t c h in g  f re q u e n c ie s  o f  
th e  compounds p rep ared  in  t h i s  work shows th e  v a lu es  to  be 
In agreem ent w ith  th e  f in d in g s  o f  th e se  w orkers and w ith  
those  o f  Grove and W il l ie ,  ^
The in f r a r e d  s p e c t r a  o f  the phtlmXicies p rep ared  were 
o b ta in ed  in  the s o l id  s t a t e  as Hu;|ol mulls» and in  ch lo ro ­
form so lu t io n . The v a lu e s  a re  ta b u la te d  in  the  Appendix 
(Table I ) ,
In te rm o le c u la r  hydrogen-bonding occu rs  in  th e  s o l id  
s t a t e  w ith  a l l  p h en o lic  p a th a l id e s  and e s t e r s .  Thus 
Bpeetra determ ined from l'iu;]ol m ulls do n o t r e l i a b l y  show 
the p resence  o f  in tram olecu lar hydrogen-bonding between the  
ter o r  p h th a l id e  carbonyl and the  p.rjUio-hydroxy 1 group.
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In  so lu tio B  in te r tr lo leo u la r  hydro gen-bonding b reaks down and
by exam ination  o f  th e  e p e e t ra  in  t h i s  mediurn the  d ep ress io n
o f  the  carbony l s t r e t c h in g  frequency  due to  Intram olecular
hydro g e n -bonding' m?hen p re se n t  may be c l e a r ly  seen.
From the  d a ta  c o l le c te d  i t  was found th a t»  w ith  th e
excep tion  o f  c e r t a i n  a e e ty la te d  compounds » p h th a l id e s  n o t
p o sse ss in g  a f r e e  7 -bydroxy l group absorbed in  th e  range
1751='1?67 om, in  ehlorofor-m» w hile bo th  th e  7 -hydroxy-
p h t  b a l l  (les prepared (M X X fll l)  and (ICI)» gave v a lu e s  o f  
“ I1736 cm. "o G en era lly  in  the  phtlialicle a c e ta te s»  the 
a c e t a te  and p h th a l id e  carbony l bands were unreso lved  and 
only  a broad bend was g iven. S u ccess fu l r e s o lu t io n  was» 
however» o b ta in e d  in  Mujol in  each case .
If o  I
(M IX Y m )
As expected» the  e f f e c t  o f  in t ra m o le c u la r  hydrogen- 
bonding was found to be even more marked in  th e  ease  o f  th e  
o rtho  hydroxy ben s o le  a c id  e s t e r s  when compared w ith  the  o rthou.=Eüü r^u=i«=«is» V — ifr’rrvr.fTi-* j,»i.
me tho xyr ben zo ic  ac id  e s te r s .  The v a lu es  o f  th e  ca rb o n y l
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stre tch in g  freq u en cies o f  a l l  soch  e s t e r s  p re p a re d  in  th is  
work a re  s e t  o u t  in  th e  Appendix (Table I I  ),
The v a lu e s  determ ine cl f o r  the orthomet boxy ben zo ic  a c id  
e s t e r s  vary  from 1721-1736 om. in  chloroform w hile  those  
f o r  th e  p r ^ o h y drox y benzoic a c id  e s t e r s  l i e  i n  th e  range 
1656«167 2 As ex p la in ed  p rev iously»  the  hydrogen-
bonding in  th e  7 -  hy dr o xy p h t  ha 11 de s i s  weaker than in  th e  
o rtho  hydroxy benzoic acid  e s t e r s  s in ce  in  th e  form er th eB^ rfcViiRKsreat^ Aiiicsj W
s t r a i n  in  the  f 1ve-membered la c to n e  r in g  p u l l s  the  p h th a l id e  
carbony l away from the 7 -hydroxy l group,
From th e  l i m i t s  d e f in ed  i t  i s  c l e a r  t h a t  im hindered 
p h th a l id e 8 a re  r e a d i ly  d is t ln g n is l ia b le  from unhindered 
e s t e r s ,  . However» h indered  p h th a l id e 8 are n o t d i s t i n g u i s h ­
ab le  from unhindered e a te r s .
An i n t e r e s t i n g  d e v ia t io n  from the a n t i c i p a t e d  s p e c t r a  
o ccu rred  in  the  case o f  th e  benzy l e th e r s  (XOIY) and (XG¥)» 
p repared  from m ethyl haematoiimiate (X G III), In  m ethyl 4^ 
benzylo%y-3 -formy1 -2 -bydro%y- 6-m ethylbenzoate  (XGIV) 
hydrogen bond form ation might be expected between th e  e s t e r  
carbony l and th e  2 -hydroxyl group» and between the  3"=-formyl 
and the  2-hydroxyl group. However» I f  the  absorp tion , band 
a t  1639 cmo“ * in  chlorofoï'm  I s  a s s ig n e d  to  th e  hydrogen- 
bonded a ro m a tic  aldehyde group» then  th e  v a lu e  o f  1727 cm, 
for  th e  frequency  o f  the  a b so rp tio n  band o f  th e  e s t e r
?1
carbony l i n d i c a te s  t h a t  i t  l a  n o t  hydrogen-bonded.
OH
OHCr^2  ^ *^ ji*^ Cooctrb OHCp'"" 'hcoocHo
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.68P au lin g  has p o in ted  o u t th a t  the 0-0 bond in  
phenols  ha,s some double bond char a c t  e*x" which w i l l  cause 
the  hydrogen atom to  l i e  i n  th e  p lane o f  th e  r i n g .  When 
a s t ro n g  p ro to n —a c c e p tin g  group i s  p re s e n t  in  th e  o rtho  
p o s i t io n  two d i f f e r e n t  c o n f ig u ra t io n s  (CXX.Y) and ( QXl l l )  
become p o s s ib le .  I f  i t  i s  agreed th a t  th e  form yl group 
w i l l  be a s t ro n g e r  p ro to n -a c c e p t in g  group th an  the  e s t e r  
group» th en  (OXXY) w i l l  be the  more s t a b l e  c o n f ig u ra t io n  
and no hydrogen-bonding w i l l  take p la ce  between the
2-hydro%yl group and the  e s t e r  carbonyl.
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The c o r r e c tn e s s  o f  the assignm ents made may be demon­
stra ted  by studying absorption frequenoiea o f  r e l a t e d  
compounds. I n  the  ease  o f  methyl 2-benzyloxy-3 ’^ formy 1 -4 -
iiyclroxy-6-metiiylb8nzoate (IGY) in  ohloroform» bands a re
found a t  1727 and 1647 om, 3^. I f  In  m ethyl 4“ benzyloxy-
=13-formyl-2-hy<lroxy-6-methyIlbenzoate (XOIV ) th e  1639 cm, 
band had been clue to  t h e  hyclrog; e n -bonded e s t e r  ea r  bony 1» 
the  value should  have r i s e n  oonsicierably i n  (XC?) due to  
th e  rep laeem en t o f  the  2-hydroxyl group. Ho appreoiabl 
r i s e  d id  in  f a c t  take  p la c e .  That th e  band a t  1647 cm, 
i s  due to  the  hydrog;en-boncled arom atic  aldehyde group i s  
f u r th e r  dem onstra ted  by the r i s e  in  frequency  o f  a b so rp tio n  
on co n v ers io n  o f  (XOV) to (XO¥I) in  which the aldehyde 
group could no longer be hydro g en -bonded,
F u rth e r  in s ta n c e s  o f  unexpected v a lu e s  o b ta in e d  from 
in f r a r e d  s p e c t r a  a re  to  be found in  c e r t a in  a o e ty la t e d  and 
benzoy la ted  compounds prepared In t h i s  work.
B s te rs  o f  a r y l  aciclB have bean r e p o r te d  a s  abso rb ing  
between 1730 and 1717 em. ixx ohloroform»'^^ depending on 
the  degree and th e  n a tu re  o f  the  r i n g  e o b s t i tu t io n »  w hile 
e s t e r s  o f  s a tu r a t e d  a c id s  have been re p o r te d  as  ab so rb in g  
in  th e  ran g e  1750-1755 cm.
In  t h i s  work» the  bend a s s ig n a b le  to  p h en o lic  benzoate 
a b so rp t io n  has been found in  e s t e r s  in  the  ran g e  1748-1757
c=,*l
cm, “ In  eb lo ro fornu  S im ila r ly  the  band due to  a c e t a te  
a b so rp t io n  has been observed both  in  p h th a l id e s  and in  
e s t e r s  between 1770 and 1785 in  Mujol. Values in
the  same range have been r e p o r te d  by A l l i s o n  and Bewbold"^ 
f o r  a c e t a t e  a b so rp t io n  in  th e  ace tozyph t-ba lides  p rep ared  in  
t h e i r  work,
I t  \'W)u3xl appear t h a t  th e  h igher th a n  norm al f re q u e n c ie s
xjof th e  ace toxy  and bensoyloxy groups i n  th e  1700 cm, re g io n
must be due in  t h i s  In s ta n c e  to  th e  e f f e c t  o f  the  p h e n o lie
arom atic  r in g .  A slm ilaz ' enhancement o f  frequency  ha.e
â (')been r e p o r te d  b^ r Bellamy ' - In th e  oaee o f  v in y l  e s t e r s  and 
o f  phenyl a c e t a t e ,  The e f f e c t  i s  shown, a l s o  to  become 
even more marked when e l e c t r o n - a t t r a c t in g ;  g;roups a re  p re s e n t  
on the  p h en o lic  a rom atic  r in g .  This l a t t e r  p o in t  has been 
borne o u t a lso  i n  t h i s  work by th e  greater  enhancement 
o f  the  a b s o rp t io n  f re q u e n c ie s  o f  (OXI) and o f  (GUY) over
L 'Y
t h a t  o f  (ox) g clue to  th e  :.nf luence o f  the  or t  ho -  bromome thy 1
a:ad -fo rm y l groups r e s p e e t lv e ly .
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CM exam ination  o f  the  u l t r a v i o l e t  e p e a t r a  o f  some 
o^ghgjai e thoxy- and o rth o  hydroxy ben zo ic  a c id  e s t e r s  and 
c o n s id é râ t  ion  o f  th e  maximum n eax es t  the v i s ib l e »  A3J/ison
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and Mev/bold found t h a t  the in t r o d u c t io n  o f  a bromo- 
B u b s tituei.it in to  th e  s id e  chain  methyl group gave a e e r ie e  
o f  bathochrom ic s h i f t s  raîigi.ng from 11 to  20 nu% w hile  
a u b s t i t u t i o n  o f  bromine in  th e  ^“p o s i t io n  o f  th e  nueleua  
gave a sm a lle r  s h i f t  in  t)ie same d i r e c t io n .  On c o n s id e r ­
a t io n  o f  th e  d a ta  in  Tables I  and I I  s im i la r  batho chromic 
s h i f t s  may be no ted  as shown,- ( MXI )-■— > ( ItXXII ) ^  7»
A 29, ( l Œ l Y l ) — (] XXXVII) A 11»
B i n  ) A 28,
In  th e  p h th a l ld e e  prtgpaced in  t h i s  work s u b s t i t u t i o n  
o f  bromine in  the  n u c leu s  was found a lso  to  b r in g  about a 
toa.thocbroini(3 s h i f t s  (3IXVI) ->(HG{VI) A I 7
A 10 c
E X ?  E B I M E E T  A
t' :
A ll  m e ltin g  p o in t s  ai-e m correctecU  U l t r a v i o l e t  
a b so rp t io n  s p e o tra  were determ ined in  e th a n o l  and a re  
ta b u la te d »  a lo n g  w ith  I n f r a r e d  data» in  th e  Appendix. 
L ig ro in  r e f e r s  to  pe tro leum  e th e r  o f  b o i l in g  p o in t
60-80"' o
Metlwl 3-Metboxy-4-me tboiuv'oar'bony 1 - 5-metbyIpheny 1 
Gar bonat e , - M e t h y 1 3“ hydroxy-4-metho oar bony1 -5 -
m ethylphenyl o a r  bona t e 13^5 g o )  was dissnl^cl in  
m ethanol ( 3 0  ml, ) and t r e a t e d  m t'h  exooss di a gome thane 
in  e th e r  fo r  24 h r.
The s o lv e n t  and th e  e x e  e a a  d la  gome thane  was b o ile d  
o f f .  The r e s id u e  waa d is so lv e d  in  e th e r  (100 ml, ) and 
washed w ith  sodium hydroxide ( 5$; 6 x 50 m lo). The
a l k a l i  washings (300 ml, ) were r e t a in e d  (see  n e x t 
experim en t) .
The e th e r  s o lu t io n  was d r ie d  (Map80^) and evap o ra ted
to y ie ld  an  o i l  which on v r i t u r a t l o n  w ith  11g ro in  gave a
w hite  s o l id  m a te r ia ls  Re c r y s t a l  11 s a t  io n  from th e  same
so lv e n t y ie ld e d  m ethyl 3 -m ^  t  ho xy-4 -me 'khoxy car bony 1-5--
■methylphenyl ca rbona te  a s  n eed les  (1 ,9 2  g. )» m,p, end mixed
54moVo 8 5-66^ ( l i t .» ' ' '" '  rriop, 615-86" ), Specimens o f  th e  
p ro d u c t and a u th e n t ic  m ethyl 3-me th,o %y-4- -me t  ho ]cy c a r  bony 1- 5-
m ethylpheayl oarbonate ba3 id e n t ic a l  in frared  spaotra In 
Eujolo
Methyl 4-Hydro% y-6-m^thoxy-2-metlwlbenzoate, -  
(a ) Methyl ^-^-ïBethoxy-^-mekhoxycEarbonyl-S-methylphenyl 
oarhonate ( lo4  go) was d lsm lv ed  in  methanol ( l l o 2  ml , )  
and trea ted  w ith IE, aqueoua eodlam hydroxide (2^,;4 ml , )  
w ith abakingo The aoluticm  was allow ed to  etajid for  2 b%\ 
On a c id i f ic a t io n  and standing c r y s ta l l in e  m a ter ia l separ­
ated , R e c r y a ta llle a tio n  from llgro ln -b en zen e  gave methyl 
4rJaârogg.”6-aigthOM.°2^^ ^^  ^ (0 .9  g. 5 93^) as
p la te s »  mopo 111-112^ (Pounds 0» 6 0 ,9 ; E» Go2o 
^10%2^4 ^reguirea 0» 61^2; B»
(h) The a llca llne washings from th e m éthylation  o f  metkayl
3-hydro%y-4-methoxycarbonyl-5-methylphez%yl carbonate were 
a c id if ie d  and re-e% traoted with ether y ie ld in g »  on removal 
o f  so lvent»  m ethyl 4'-hydrc'%y-6-methoxy-2-methylbenzoate 
(0o75 go ) as p la tes»  mop, and mixed mo%), 111-112^o The 
preparations from la )  and (b) had id e n t ic a l  Infrared  
sp ectra  in  E u jo l,
Methyl 4-hydro%y-6-metho%2 -2-iaetbylbenzoate (Ool77 g«)g 
diaeolved  in  dry carbon 'k-'braohlorlde (50 m], )» was 
maintain":!d under 3'eflux avd irra d ia ted  by a 150W, tixngsten
lamp. Bromine (0 ,144 1 mol, ) in  dry carbon t e t r a -
c h lo r id e  (0 ,90  ml, ) wae added drop wise o v er  10 miii.
Re f lu x in g  wae co n tin u ed  fc^r 20 min. Removal o f  the eo lven t 
under reduced  p re s s u re  y ie ld e d  a  .residue •which on r=e- 
c ry  a t  a l  11 s a t  1 on from l l g r c i n  gave -methyl 5-bromo -4 -hydroxy-
6-m ethp ig-2-m ethy lhenzqat (Ool5 g«; S0%} a s  needles»
moPc 154-135'* (Foundg Ü» 43o8; E» 4.3o 02o%]O^Br
r e q u i r e s  0» 43°7 i H» 4 o ).
Metiwl 3-Bromo -4  ^  6-dim othoxy-2-methyI'benzoate  o -tr^ ;ur,-tÆ*rte.ïaurûit«s:r5BiEiS3:^ *^Tjziïi>iKix.TiXï*sssrsî3WS«jaa;ii<«r-vî=:^ ra=»=; wS.Ai=3racïïairs^ ssiï:i*#/7^ AAi^ ,r,Stj:5rL^ s-s;v5ru«acçKfrarj<'.,'î/iyK4,i5aj-;3:iœrurn.î»:s*sa-j-4Ti6csL'rcitr3
Methyl 3-brom o-4-hydroxy-6-methoxy-2-m etb.ylbeiizoate
(Go20 g, ) was d is so lv e d  in  m ethanol (30 mlo ) and t r e a t e d
w ith  exoees e th e r e a l  diazomethane f o r  2 h r ,  Removal o f
s o lv e n t  and r e  cry e t a l i i  e a r  io n  from aqueous m ethanol gave
m ethyl 3-hromo-4»G-dimethoxy-B-methylhonzoate (0 ,1 9  go)
47as  need les»  m,po and mixed mop, 120-121® ( l i t , »  “
îBo p p 120-121" ) o
Specimens o f  the  p roduct and a u th e n t ic  m ethyl 3-bromo- 
4 9 6-dim etlioxy-g-m ethylbenzoate had i d e n t i c a l  i n f r a r e d  
s p e o tra  in  Bujolo
Methyl 3-BrQ¥iP™2-broiaomqthyl-4-byd3?oxy-6-m0t
ben zo a t e . -  Met hy 1 4 -by droxy-6-rne tlioxy -2-me thy Iben zoate
( l o 3 go )p d is so lv e d  in  dry carbon t e t r a c h l o r i d e  (30 ml.}»
WEB m ain ta ined  under r e f l u x  and i r r a d i a t e d  by a  150 W.
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tungsten lamp. Bromine (2 ,1 2  2m olae)ln dry oar bon
te tr a c h lo r id e  ( 13o l m l.)  was added dropwise over 30 mln,
and r e f l a x i n g  was c o n t in u e d  f o r  a  f u r t h e r  1 hr, The 
so lv en t wae removed under reduced preeeure. The resid u e  
o r y a t a l l i s e d  from l i g r o i n  to g iv e  msythyl^ 
metW l - 4 - h y thox^b ensoa te  (1 ,48  g , ;  62^) as
prisms g m, p, 160-161® (fo im ds 0» 3 4 ,3 ;  H» 5, Ig Br» 
44p8o Gg 35c9» E» 2 ,8 ;
Br» 45U ^)n
Amy appreciable cu ttin g  dov*m o f  the r a t io  o f  caz'bon 
te tra o h lo r ld e  to so lu te  a :\fected  the y ie ld  ad versely ,
4 -B ro m o - 5 - h y d r o x y - 7 - n e t h o x v p h t  W , l l d e , -  M e th y l
3 - b r o  mo -  2-bromome t  liy 1-4 - I r j  droxy-5-m e th o  %y ben zo a t  e ( 0 , 95 
w as d i s s o l v e d  i n  d lo x m i  (30  m l , )  a n d  w a t e r  (20  m l , )  an d  
h e a te d  im d e r  r e f l a x  f o r  44 h r .  The s o l v e n t  w a s  removed 
u n d e r  r o d u c e d  p r e s s u r e .  W h i te  m a te r i^ z l  s e p a r a t e d  a n d  im a  
r e o r y s t a l l l s e d  f ro m  o h l o r o f o r m - a e e t o n e  t o  g i v e  4 r b r o m o - 5 -
(O063 go ; 89^ ) as an amorphous
so lid»  m,po 290® (deoomp, ) (Founds C» 4 2 ,On E» 5
Br» 30o7o GgB^O^Br req u ires G» 4 1 ,7» H» 2 ,7 ; Br» :
The m a t e r i a l  w as  s p a r i n g l y  s o l u b l e  I n  c h l o r o f o r m ,
i b:Bro| Bo— “ 4“ Bromo-5'^hydroxy‘
7-me thoxy p ht halldo (63 mg } wae d ia so lv ed  in  m ethanol
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( 10 ml o ) end t r e a t e d  w ith  excess^ 'diaso me thane i n  e ther"  fo r  
4 h r .  Removal o f  so lv e n t  y ie lded»  on r e c r y s t a l 11e a t io n  
from 11 groin» 4-=brnrro-5/h’dim.etho.xypb.thal:lde (54 mg. } a s
f e l t e d  n eed3.es9 mrp. and mixed m,p. 246-248" ( l i t o » 47
2 4 6 - 2 4 8 "  3« B pe tv irn e i 'S  o f  t h e  p r o d u c t  a n d  a u t h e n t i c  
4 -  b r o  mo -  5 » 7 —d im e  t  ho x y  p h t h£. 1 1  cl e h a d  1 d e n t .1  e a l  i n  f r a r  e  d  
S p e c t r a  i n  t i u j o l o
4-Brom o-
5 -hydro%y-7-metho%yph t h a lj.de ( 0 , 14 go) was d i s s o l v e d  in  
a c e t i c  a n h y d r id e  (5 m l* ) c o n t a i n i n g  c o n c e n tra te d  s u lp h u r ic  
a c i d  (1 drop)* The s o lu t io n  was heated  on a  steam b a th  
fo r  2# hr* » p o u re d  in to  cc: .Id w ater and allow ed to s tan d  
f o r  30 mill. The p r e c i p i t a t e d  s o l id  was c o l l e c t e d  and 
r e c r y s t a l l i s e d  from lig ro j i i -b e n z e n e  to  g ive
(0 ,1 2  g ,  ; 74$) a s  p la te s »  m*p*
142-143" (Founds 0» 43,7 g H» 3,4* 0 -g^ H g O r e q u i r e s
0» 43= 9g Eg 3«l.$)o
-  4-Iteomo-5-hydrQxy-7-;met.ho'kyphthalide (0*1 g* } 
was d i s s o l v e d  i n  d ry  e t h y l  a c e t a t e  (630 ml*) and shalcen a t  
room tem p era tu re  and a tm oepheric  p re s s u re  w ith  hydrogen i n  
t h e  p r e s e n c e  o f  p a l l a d i s e d  c h a r c o a l  (2 ,  PdG lp)  ( 0 ,4  g * )  
and magnesium o x id e  (0*8 g*)* A f t e r  15 hr* t h e  m ix tu r e
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was f i l t e r e d  and th e  In s o lu b le  m a te r ia l  was e x t r a c te d  w ith  
b o i l in g  ohloroforni (5x100 m l , ) .  The combined e x t r a c t s  
and f i l t r a t e  were evapo ra ted  and th e  re s id u e  on r e c r y s t a l -  
11s a t io n  from acetone gave unchanged m a te r i a l  (85 m g ,) 
i d e n t i f i e d  by i t s  m.p, » mixed and i n f r a r e d  spectruDio
The experim ent was r(?peated f o r  a  range  o f  r e a c t io n  
tim es up to  60 h r .  us ing  f i r s t l y  p a lla d lse d  c h a rc o a l  and 
Yiiagneeium oxide in  th e  p ro p o r t io n s  d e ta i le d  above» aiicl 
aeconclly p re -red u ced  A dams ^  c a t a l y s t  (0 .2  g* ) and magnesium 
oxide (Oo4 g ,  )« Wo debrom ination t o o k  p l a c e ,
5-A. 00 toxy-7  -me thoxyplitha l 1 de , -  3-Aee toxy-4-brom o- 
7 -me th o  %y p h t  h a l l  de (0 .4 5  go) was d is so lv e d  i n  dry ethyl, 
a c e t a te  (35 ml. ) and shaken w ith  hydrogen fo r  4 0  hr, a t  
room tem p era tu re  and a tm ospheric  p re s s u re  in  th e  p resen ce  
o f  p re -red u o ed  Adams'" c a t a l y s t  (0*45 g= ) and magnesium 
oxide (0*6 g. ), F i l t r a t i o n  and e x t r a c t io n  o f  th e  r e a l  dual 
s o l id  w ith  ch loroform  ( 3  x 50 ml. ) y ie lded»  on ev ap o ra tio n  
o f  the  combined l iq u id s»  wM te amorphous s o l id  which was 
r e o r y e t a l l i s e d  from 11 gro in-benzene to  g iv e  5-acetoxy-7-^=- 
lê J M lîl'M M lM Ê  (0»27 g.  ; 81fp) a s  s t o u t  nee  d i e  a ,  m.p.
161"162'‘ (Fotmds 0, 59> 3? H, 4 .9  ^ req u ires
C, 59.5; H, 4.5^0o
jHaamajdhmâ&SZmM llâM Ém.- -  S-Acetosy-T-m etH oxy-
p h th a l id e  (0 ,2 8  g , )  was d is so lv e d  in  IE. p o ta ss iu m  h^^droxlde
(9 ml, ) and hea ted  on a  steam ba th  fo r  lè  h r. The 
s o lu t io n  was cooled and a c i d i f i e d  (Congo red )»  and th e  
m a te r ia l  which se p a ra te d  on f u r th e r  coo lin g  was c o l l e c te d  
and r e o r y s t a l l i e e d  from m ethanol to g ive 5 -hydroxy-7- 
m ethoxyphthalide  (0 ,19  g , 4 82$) as  prisms» m.p, 280-283"
(cieeompoç in  a s e a le d  tube) (Founds 0» 6 0 ,1 ; H» 4o8, 
GgHgO  ^ r e q u i r e s  0» 60 ,0 ; H» 4,5^^),
-  5 -% droxy-7-m ethoxy-
p h th a l id e  (65 mg, ) was d iseo lv ed  in  m ethanol (20 ml, ) and 
t r e a t e d  w ith  excess  e t h e r e a l  diazomethane over a p e r io d  o f  
2 h r . The s o lv e n t  and rem aining diazomethane was removed 
by e v a p o ra t io n  and th e  r e s id u a l  s o l id  on r e c r y s t a l l i e a t i o n  
from eh lo ro fo rm -11gro in  y ie ld e d  5 » 7 - dimetho %yp h t  halld©
(50 m g,) as  need les»  m,p, and mixed m,p, 151-153" ( l i t ,  
m,p, 151-153")o The specimens o f  th e  p ro d u c t and 
a u t h e n t i c '5»7-d im ethoxyphthalide had i d e n t i c a l  i n f r a r e d  
s p e c t r a  in  M ujol,
b m g o a t e . -  E t h y l  2^4“ d ih y d ro s ;y -6 » m eth y Ib en 2 o a te  ( e t h y l
. 5 2o r  se U ln a  t e )  ( 5 g, ) was r e f lu x e d  w ith  b is (  dlmethylamino )- 
methane {2,85 g, ) in  methenol (225 m l,)  f o r  1& h r , under 
n i t ro g e n .  The so lv e n t  was removed under reduced  p re s su re
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to  y i e ld  a  ‘brown o i l  which on r e a r y s t a l l i e a t i o n  from m ethanol 
gave e th y l  2»4--dihjdroxy-3-flimethylamlmomethy 1-6-methy 1- 
'benzoate (3*81 g. ; 59$) a 8 prisms» m.po 80-81" (Poundstiaar^ jl3=a2cMiS2=e=riranmra  ^ " '—' v •>- i v j , i ^
G, 61»9; H, 7«6| E, 5.7 . O^H^gO^N r e q u i r e s  G, 6 1 .6§
H, 7c 6§ Is, 5o5%).
E th y l 2g4'-Dllwdroxy-lj. 6-d iïïie tîw lbenzoate  (E th y lTi^ -=-avTrr.:r^ iiisra^ !r!^ rT?Br;sra£^ t.^ —*xa» ajr<<ijrrvgrc»,r&twrj:irirsjfy--TrrTJtjaJd^ ’jj;*^
B-Oroinôl C a rb o x y la te )« -  (a )  E th y l 2e4“ dliiydroxy-3-
tfi=ÜIL1TJîT>eCTnC3?;C3l>t3ti*.'tsiSTKa^mSS.‘SZtX)«T53f.5IiSTiOS^£$A.M-)ïa»5liCK,Vi;2i'S.£££l'E£;î:tl3f <1/ r. ? /  w  *
dimethylamlnometby 1 -6 -methyI'benzoate (2 ,1  g* ) was d is so lv e d  
in  a c e t i c  a  e ld  (50 ml* ) and shaken in  an atmosphere o f  
hydrogen a t  a tiao sp h eric  p re s s u re  and a tem p era tu re  o f  95® 
in  th e  preaenoe o f  p a l la d ia e d  c h a rc o a l  (10$ Pd) (70 mg.) 
fo r  18 hr* The c a t a l y s t  was removed by f i l t r a t i o n  and 
washed w ith  a c e t i c  a c id  (3 x 50 m l*), The combined s o lu t io n  
wae c o n c e n tra te d  under reduced  p ressure»  and on th e  a d d i t io n  
o f  w a te r  (150 ml, ) a w hite so l i d  was o b ta in e d  which» on 
f i l t r a t i o n  and r  eery e t a l i i  e a t io n  from ligroin-foenzene» gave 
e th y l  p -o rc in o l  oar boxy l a t e  (1 ,53  go ; 87$) as  p la te s »  m.p*
and mixed m, p . 127-128" ( l i t ,  » mop* 127-128" ) . The
p ro d u c t and an a u th e n t ic  a simple o f  e th y l  f3-o:rcinol 
oarboxylêite showed i d e n t i c a l  in f r a r e d  s p e c t r a  in  E u jo l ,
On shaking th e  amine ( 2 .1  g* ) in  g l a c i a l  a c e t i c  a c id  
(70 mlo ) f o r  2 5 h r ,  under o th e rw ise  i d e n t i c a l  c o n d i t io n  a» 
e th y l  p -o rc ln o l  c a r  boxy l a t e  (0 .6 9  g. ) was o b ta in e d  a s  p la te s »
Tftop* and mixed m.p* 127-128". The aqueous mother l iq u o r s  
( 150 , ml. ) were ex tra .e ted  w ith  e th e r  (5 % 30 m l . )  and th e  
e th e r e a l  so lu tio n  wae washed w ith  sodium blearbonate  
(4 X 20 ml, ) and w i th  w ater u n t i l  n e u t r a l .  ■ Drying and 
ev ap o ra tio n  o f  th e  so lv e n t y ie ld e d  a brown o i l  which on 
fr a c t io n a l d i s t i l l a t i o n  i n  vacuo gave as th e  main f r a c t i o n  
(0o82 go) a  c o lo u r le s s  o i l»  bop, 87-88"/2 mm. The o i l  
was r e d i s t i l l e d  u n t i l  a  c o n s ta n t  r e f  m o t iv e  index  wae 
obtained» lo4570 (Pounds 0» 66 ,7 ; E, 9o5$)o
(b) E th y l  haematoifimate^^' (0*3 g= ) in  e th a n o l  (20 ml* ) was 
added over a  p e r io d  o f  30 mln. to a  g e n t ly  b o i l in g  s o l u t i  
o f  h y d ro o h lo r ie  a o id  (9  ml, » 6 ml. c o n c e n tra te d  hydro­
c h lo r ic  a c id  and 3 ml, w a te r)  c o n ta in in g  zi.no amalgam 
(1 .5  gc )« The m ix tu re  was x^efluxed f o r  a  f u r t h e r  4:i h r ,  » 
a f t e r  whloh th e  aqueous s o lu t io n  wae decanted  and th e  z inc  
re s id u e  washed w ith  ho t e th a n o l  (3 % 20 ml, ), Concen­
t r a t i o n  o f  th e  combined s o lu t io n  and m o l in g  y ie ld e d  brown 
c r y s t a l l i n e  m a te r i a l  which on r  e cry a t  a l  11 s a t  1 on from 
l ig ro in -b e n z o n e  gave e th y l  p -o rc in o l  ca rb o x y la te  (85 m g,; 
30$ )  as  p la te s»  m,p. and mixed m.p. 127--128", The p ro d u c ts  
from p re p a ra t io n s  (a )  and (b) had 1 d e n t l c a l  i n f r a r e d  s p e c t r a  
i n  lu jo lo  The m other l i q u o r s  were d i l u t e d  w ith  w ate r  
(100 ml. } and e x t r a c te d  w ith  e th e r  (3 x 30 ml, ) ,  The
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e t h e r e a l  s o lu t io n  was washed w ith  s a tu r a te d  sodium 
b ic a rb o n a te  (3 x 20 m l.)  and w ith  w ate r u n t i l  n eu tra l*  
Drying (WagSO^) and ev ap o ra tio n  y ie ld e d  a  ye llow  s o l id  
which on r e c r y e t a l l i e a t i o n  from e th a n o l  gave yellow  
n e e d le s  (100 mg*)» which were confirm ed to  be unchanged 
e th y l  liaematommate by comparison o f  i n f r a r e d  spectra , in  
Mujolo
(c )  E th y l  liaematommate (1  g. ) was added to  a  m ix tu re  o f  
amalgamated z inc  (2 .5  g, ) » co n cen tra ted  h y d ro c h lo r ic  a c id  
(7 ml. )» w ate r (3 ml, ) and to lu e n e  (10 m l . ) .  The m ix tu re  
wae r e f lu x e d  on a m antle  fo r  40 hr* P o r t io n s  o f  con­
c e n t r a te d  h y d ro c h lo r ic  ao id  (2 m l .)  were added a t  12 hr. 
in te rv a ls o  The phases were s e p a ra te d  by d é c a n ta t io n  and 
th e  aqueous phase was d i lu te d  by w ater (100 m l .)  and 
e x t r a c te d  w ith  e th e r  (3 x 50 m l,)*  The combined o rg a n ic  
s o lu t io n s  were washed w ith  s a tu r a te d  eodium b ic a rb o n a te  
(5 X 50 mlo } and vhth water u n t i l  n e u t r a l .  Drying (Nap80^ 
and evaporation y ie ld ed  a brown gum which on r e  c r y s t a l -  
11 s a t  ion  from ethanol gave e th y l  toematommate (0 ,6 2  g . )  
unchanged» again confirm ed by comparison o f  i n f r a r e d  
s p e c t r a  in  Hujol*
The r e  c r y s t a l l i s a t i o n  mother l i q u o r s  were bulked and 
c o n c e n tra te d .  On re p e a te d  r e c r y s t a l l i s a t i o n  o f  the brown 
s o l id  which separa ted»  e t h y l  p -oro in o l c a r  boxy l a t e
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(0o23 go 9 25$) was o b ta in e d  a s  p la te s »  m.p, and mixed m,p.
127-128", The in f r a r e d  spectram  o f  th e  p ro d u c t i n  Mujol
\me i d e n t i c a l  w ith  t h a t  o f  a u tb e n t ie  m a te r ia l .
(d )  E th y l  liaematommate ( 2 .23 g, )» d isso lv ed  i n  g l a c i a l  
a c e t i c  a c id  (70 ml. )» was shaken a t  room te m p era tu re  and 
a tm ospheric  p re s s u re  in  an atmosphere o f  hydrogen in  the  
p resence  o f  p re - re d u c e d  A dame" c a t a l y s t  (1 .5 2  g . ).
A f te r  up take o f  th e  t h e o r e t i c a l  amount o f  hydrogen 
(450  mlo ) th e  s o lv e n t  was reduced to  sm all bu lk  and a few ml. 
o f  w ater were added. The s o l id  which separated»  
re e ry s ta X l i s e d  from l lg ro in -b e n z e n e  to y i e ld  e th y l  p -o ro in o l  
c a rb o x y la te  (1 .5 2  g.» 73$) a s  needles» m.po and mixed mop.
127=128"o
C o n f irm a tio n ■o f  the  i d e n t i t y  o f  th e  p ro d u c t wae 
o b ta in e d  by comparison o f  in f r a r e d  spec tra*
E th y l 3 , 6-Dlmethy 1 - 2 - l i y d r o - m e t h o x y b e n z o a t e  ( E th y l 
R M ^ n a ^ ) o  -  E th y l 0 -o ro in o l  oar boxy l a t e  (1  go}» 
d is so lv e d  i n  m ethanol (20 ml * ) » was t r e a t e d  w ith  excess 
diazomethane in  e th e r  f o r  3 hr* The e th e r  and excess  
diazomethane wae p a r t i a l l y  evaporated» whereupon e th y l  
3» 6-diïnetl\yl-2-hydro3cy-4"“ïïieth03cybenzoate  (Go6 go § TS^ >)
s e p a ra te d  a s  long need les»  m.po and mixed m.p. 80-81"
( l i t , » m.po 8 0 -8 1 ")o Specimens o f  th e  p ro d u c t and
a u th e n t ic  e t h y l  39 6-d im e th y l- 2-hydro%y-4=methoxybenzoate had
Iden ticE il i n f r a r e d  s p e c t r a  in  Mujolo
I t  was e s s e n t i a l  to  keep th e  quantity? o f  m e tte n o l  used 
to  a  minimum to  ensure roaximum y ie ld s .
E th y l 3j) 6-D i ( bro mo me thy  1 ) r  2=hy dro %y-4-me t  ho 20 a t  e . ' 
E th y l r h iz o n a te  (0 ,9  go ) was d is so lv e d  in  dry carbon t e t r a ­
c h lo r id e  (30  m l o )  in  a q u a r tz  f la sk»  h ea ted  and i r r a d i a t e d  
by a 150 Wo lamp, Bromine ( l o gO 2 m ois. )» d is so lv e d
In  carbon t e t r a c h l o r i d e  (8 ,0  m l.)»  was added d ro p m se  to 
th e  r e f l a r i n g  s o lu t io n  over a  p e r io d  o f  20 min* and r e f lu x -  
in g  was con tinued  fo r  3O mln* On rem oval o f  so lv e n t under 
reduced  p re s s u re  a  brown s o l id  was o b ta in ed  which on r e -  
c r y s t a l l i s a t i o n  from 11 g ro in -benzene  gave
(o»84 g« 5 54^-)
a s  nee d ie s  p mop. 167-168" (Foimds 0» 38*2; H» 3*7;
Br» 41«4o Gp 37 = 8; H» 3o7;
Br» 41o8$),
c -  E tliy l
3» 6 - d l ( bromom ethyl)-2-hydroxy-4=methoxybenzoate (1 ,0  g , } 
was d is so lv e d  in  dioxan (120 m l .)  and w a te r  (30 ml, ) and 
re f lu x e d  on a  m antle  f o r  30 hr* The so lv e n t m ix tu re  m s  
removed under reduced p re s s u re  u n t i l  a w hite  gummy s o l id  
separated*  R epeated  r e c r y s t a l l i s a t i o n  from chloroform
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y ie ia e d  S«;
20%) as w hite  f e l t e d  n eed le s , m.p. 217-220® (decomp.)
(Founds Gg 56.7; H» 4®8, 5 r e q u i r e s  0» 57® 1;
Hg 4o8$)o
F u r th e r  e v a p o ra t io n  o f  th e  r e a c t i o n  m ix tu re  y ie ld e d  a 
brown gum which on in f r a r e d  s p e c t r a l  exam ination  was found 
to  co n ta in  an a b so rp t io n  band in  th e  carbony l r e g io n  id e n t ­
i c a l  w i th  th a t  o f the c r y s ta ll in e  p ro d u c t.
The o i l  was r e - t r e a t e d  by th e  ex p e rim en ta l p rocedure  
a s  d e sc r ib e d  above* Mo c r y e t a l l i n e  p ro d u c t was obtained*
In  a  r e p e a t  expex^iment the  aqueous dloxan s o lu t io n  o f  
e th y l  3» 6 -d i( bromomethyl) - 2-hydroxy-4-methoxybenzoate 
(loO go) was r e f lu x e d  fo r  6 h r. The p roduc t was o b ta in e d  
in  2 ^ 0  y ie ld*
(b) E thyl 3»6-di(broinomethyl}-2--by<b?oxy“4=methoxybenzoate 
(Go 28 go) was r e f lu x e d  in  ace tone  (40 mlo) and w ater (25 m l .} 
fo r  20 hr* White m a te r ia l  s e p a ra te d  on pax^tia l removal o f  
solvent* H e e r y e ta l l i s a t io n  from chloroform  gave 7-hydroxy- 
6-hydroxymethyl-5-methoxyphtMlld@ (58 mg.; 38$) a s  f e l t e d  
needles»  mop* and mixed m*p, 217-220" (decompo )* The 
i n f r a r e d  spectrum o f  the  p ro d u c t in  M ujol was i d e n t i c a l  w ith  
t h a t  o f  the p ro d u c t  in  experim ent (a)*
(c )  7-Acetoxy-6-aoetoxymethyl-5=metho3Eyphthalide (0 . 1  g* )
Yuas d is so lv e d  in  11* sodium hydroxide (10 ml* ) and hea ted
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on a eteam b a th  f o r  h r .  The s o lu t io n  was d i l u te d  w ith  
water g a c i d i f i e d  (Congo r e d )  and extracted  with, e th e r  
(4 % 50 ml«)o The e t h e r e a l  s o lu t io n  was washed w ith  
s a tu r a te d  sodium bicarbonate s o lu t io n  (5 x  gO mlo ) and m t l i  
w a te r  u n t i l  n e u t r a l s  Drying ) and evaporation
y ie ld e d  w hite  s o l i d  which on re c 3 ? y s ta l l iB a tio n  f:eom 
ohlo ro fo m  g ave 7-hy drozy- 6 --hy dro xyiiie t  Ijy 1- 5«me t  hoxy p hthaM. de 
(50 mgo v3 70^ ) a s  f e l t e d  nead lesp  mopo and mixed mopo 
217- 220^^ ( decompQ ). The in f r a r e d  spectrum o f  th e  p roduct 
in  H u jo l was i d e n t i c a l  w ith th o se  from preparations (a )
© ricl ( b  ) o
7 -A o e to x y -6- a  c e t  o xyme t  hy 1-  5-me the  xy p li th a  11 de« -
(a )  Sthy 1 3 <> 6- d l  ( bromome thy  1 )-2-hy droxy-4-=methoxy ben^soate 
(Go25 go) was d is so lv e d  in  a c e t i c  aniiydride (30 mlo) and 
re f lu x e d  fo r  5i* hr« The s o lu t io n  was poured in to  w ater and 
e x t ra c te d  w ith  e th e r  (4 x 30 mlo )o The e t h e r e a l  s o lu t io n  
was washed w ith  s a tu r a t e d  sodiurn b ic a rb o n a te  s o lu t io n  
(4 X 30 mlo ) and w ith  w ater u n t i l  neut^^alo Drying 
(lagSO^^) and ev ap o ra t io n  o f  so lven t under red u ced  p re s s u re  
y ie ld e d  a  c o lo u r le s s  gum wbich on r e c r y e t a l l i s a t i o n  from 
ohlorofo  rm - l ig ro in  gave 7- a 0e t o : ^ - 6-acetoxyme thy  1- 5-metho 
p h th a l id e  (78 mg, g 40^5) ©,s nee die Sg moPp 148'=! 50^ (Founds 
Oj 57o3s H, 5o2o %-equires C, 57.15 H, 4o8$C).
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(b )  7-Eydro%y«6-hydro%ymev%l-5-metboxyphthalide (70 mg,) 
was d is so lv e d  in  a c e t i c  anhydride  (5 m l,)  and eonoem trated
s u lp h u r ic  a c id  (1 dropj wae added. The s o lu t io n  was hea ted  
on a e team -bath  f o r  bi% and poured In to  a  lai'-ge exoeaa 
o f  w a te r , E th e r  e x t r a c t io n  (4 % 30 ml, ) in  th e  norm al 
manner y i e ld e d g on e v a p o ra t io n  o f  s o lv e n tg w h ite  emorphoua
m a te r ia l  which on r e o r j B t a l l l s a t i o n  from chloroform  gave 
7=aceto3^y-6-aoetoxyme th y l«  3-methoxypht h a ll de ( 8 2  mg« ; 33%)
as f e l t e d  n e e d le e g m,p, and mixed mopo 148-150®,
The p ro d u c ts  o f  (a )  and (b) had i d e n t i c a l  I n f r a r e d  
s p e c t r a  in  l i i j o l ,
7 -iiy dro xy« 5-me t  ho mv-6-metho xyme thy Ip lit ha 11 de, -  
E th y l 3 y 6 -d l  ( hro mome t  by 1 ) -  2-by dr oxy-4 -me t  ho xy ben m a te  
(Oo4 go ) was d is s o lv e d  i n  m ethanol (200 ml, ) and w a te r  
(50 m l ,)  and r e f lu x e d  f o r  12 The s o lv e n t  wae com=
I j l e te ly  removed by ev ap o ra tio n  and th e  brown re s id u e  tvas 
r e o r y e t a l l i s e d  from chloroform -m ethanol to y ie ld
5"=-m etboxy-6-m ethpethy_lphthalide (0 ,12  g
n eed le s , moP, ( in  vacuo) 255^ (deeonio,) (Pounds G, 58o9; 
Hg 5o3$ OMog 27(,3o r e q u i r e s  Gg 58^9; 5o4$
0M8g 27c7:;^),
The r e e l  dua l brown o i l  o b ta in ed  on e v a p o ra t l  on o f  th e  
mother l i q u o r s  oouM n o t  he p u r i f i e d .
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Attempted Prepara tio n  o f  7-Hydro
Mj.gjlh%lpM b a l j^ e ,  -  7 -Hy droxy-6-hy dro xyme t  liy 1 -  5-me t  bo %y-
plitbalide (O d g  g , )  was dlBsolved in  eth^^l a c e ta te  (40 m l,)
and shaken i n  an atmosphere o f  hydrogen a t  room tem p era tu re  
and a tm ospheric  p re s su re  In  th e  p resen ce  o f  p re -red ticed  
Adams" c a t a l y s t  (0 ,1 2  g, } fo r  20 h r. The o a t a l j s t  was 
f i l t e r e d  o f f  and thorough ly  washed w ith  f r e s h  e th y l  
a c e t a t e ,  The f i l t r a t e  and washings were evapora ted  imder 
reduoed p r e s s u re  to  y ie ld  a  w hite  s o l id  which on 
e r y e t a l i i s a t iO i l  from chloroform  gave unchanged 7"hydro%y-
6-hydroxymetby 1 - 5-methoicyphthalIda (0.,14 g, ) g confirm ed by 
zOop, and mixed m,po d e te im in a t lo n s  and comparison o f  
i n f r a r e d  s p e c t r a .
Methyl 4-Ben2Vlo%V'-3'-form yl-2-hvdro%V'"6-me th y l-  
b^igoate, -  Methyl haematommte^^ (1 ,0  g*) was d is  solved
In  ace to n e  (30 m l , ) and t r e a t e d  w ith  b en zy l c h lo r id e  
(1 ,1  g, )g po tass ium  carbona te  (0 ,35  go) and BOdiom lodid© 
( 0,70 go The m ix tu re  woe re  f lu x ed  f:)r 6 h r ,  and the
so lv e n t  was removed by e v a p o ra t io n  under rodueed  p re s s u re ,  
The Boluhle p o r t io n  o f  th e  r e s id u a l  m a te r ia l  was ta k e n  up 
In  e th e r  and th e  in s o lu b le  material@ a ,f te r  c o l l e c t io n  b^ r 
f i l t r a t  ion  g was tho rough ly  washed w ith  e th e r  (3  x 50 m lo). 
The etliei^eal s o lu t io n s  were oombinedg washed onoe w ith
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saturated  sodium b lear bo na'ce (50 m l,)  mid shaken w ith IE, 
eodlum hydroxide (15 m l,)  u n t i l  a yellow  p r e c ip ita te  
separated. The organic so lu tio n  was sha!cen w ith  further  
volumes ( 1 5  m l , )  o f  IH, sodium hydroxide u n t i l  no f u r t h e r  
yellow  p r e c ip ita te  was foimecL The p r e c ip ita te  so formed 
was removed by f i l t r a t io n  and was d isso lv ed  in  water,
The aqueous so lu tio n  was a c id if ie d  and ex tra cted  w ith  eth er  
to y ie ld  on evaporation o f  th e water-washed e th erea l  
so lu tio n  a brown guxa (0 , 55 g, ) whioh r e e r y s t a l l i s e d  from 
ethanol to g iv e  m ethyl 4"='b3n&5yloxy-3-formyl-2-hydroxy-ô- 
m ethylhensoate (0 ,3 5  8«# 23 )^) a s  needles^ mop, 89-90^
( l i t .  m.p. 9:r ).
Met hy 3. 2 - Ben ay lo  xy roi?myl-4-hydro%r-6-me tby 1- 
ben 2 0  a te  o -  The r e s id u a l e t h e r  s o lu t io n  from th e  previous  
experiment was extracted  w ith  further volumes o f  IE, sodium 
hydroxide (2 x 50 ml* ) whi^h were combined w ith  th e  
f i l t r a t e s  o f  the a lk a lin e  e x tr a c ts  p rev iou sly  obta ined . 
A c id if ic a t io n  and other ex tra ctio n  y ie ld ed  a y e llo w  gum 
(Go80 go} which on r e e ry a tv C l l i s a t io n  from ethanol gave 
methyl 2-ben2yloxy-3"=-formy] - 4 -h ydroxy-6-metby 1 benssoate 
(0o55 39^) as  p la te s ^  m*po 110-112® (lltog"^^
mopo 112c5°
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M e t h y l  4 “ B e n z y l o s c v '” 3 ” S’o r n i y l = 2 “-m e th o 3 ry ;“ 6 “ 'm e t î : rv ' l“
Èêll.£S}lÊ,^ “ Methyl 4- b e n % ; y 0 3 ? m y  1-2-bydi?o%y-6- 
m e t h y l b e n z o a t e  ( l  g , )  w a s  ( ü s s o l v e d  I n  a c e t o n e  ( 1 0 0  m l * )
and t r e a t e d  w ith  m ethyl io  elide (1  ml*) and po t as  e l urn 
carbona te  (1*34 g« )o The m ix tu re  was r e f  lim ed fo r  8 h r ,  
and th e  so lv e n t  was removed by ev ap o ra t io n  under reduced  
p re s s u re ,  E ther was added and th e  in s o lu b le  r e s id u e  was 
f i l t e r e d  o f f  and washed w ith  e th e r  (3 % 50 ml* ), The 
combined e th e r e a l  s o lu t io n s  were washed ? d th  111* sodium 
hydroxide ( 2 x  30 mlo) and w ith  w a te r  (3 x 20 m l*},
Drying (Map80^ ) and e v a p o ra t io n  y ie ld e d  a c o lo u r le s s  gum 
(Oo9B go) which was r e c r y s t a l l i s e d  from e th a n o l  to  g iv e  
m ethyl 4-bengylo%y-3'='formy 1 - 2 - m e - 6 - m e t h y I 'b e n ^ o a t e  
(0o64 go ; 61^) as  p rism s g iinpo end mixed niopo 80-81®
( 111o p m, po 80® )q
8 t l iy l  3 0 6-Dim e t  hv l-4  '-hy dro %y- 2-met ho %y ben %o a tetV J ^ KJ ' V i*vy JL f*  4i lW  V w w
(Methyl I  so rh i sonate)* -  (a )  Methyl 4-'hen 0v lo% y-3-form yl-
2-met ho xy-6-me t  by Ihen so a t e  (0*1 go) was d is s o lv e d  In 
g l a c i a l  a c e t i c  a c id  (20 ml. ) and shaken in  an a'bmosphere o f  
hydrogen a t a tm ospheric  pressure and a te m p era tu re  o f  95® 
in  th e p resen ce  o f  p a l l a d i s e d  charcoal ( ‘iOfo ? d )  (90 mg* } fo r  
6 hr. The c a t a l y s t  was removed by f i l t r a t i o n  an cl 
thorough ly  washed w ith  g l a c i a l  a c e t i c  acid* The combined 
a c e t i c  a c id  so lu tio n s  were concentrated to  sm all volume
9 3
ioo 5 ïûlo )o Water (100 m3.o ) m s  added and th e  s o lu t io n
was e x t r a c te d  w ith  e th e r  (3 x 20 m lo). The e t h e r e a l  
s o lu t io n  ( s o lu t io n  A) was washed w ith  saturated  eodium 
b ic a rb o n a te  (3 % 10 m l , ) and shaken w ith  IE* sodium 
hydroxide (3 x 20 m l ,) .  The a lk a lin e  e o lu t io n  was a c id ­
i f i e d  and e x t r a c te d  w i th  e th e r  (5 :% 20 ml* ), The e th e r e a l  
s o lu t io n  was washed w ith  s a tu r a t e d  sodium bicarbonate  
(3 X 10 mlo ) and w i th  w ater u n t i l  n eu tra l, Eo p ro d u c t was 
o b ta in ed  on e v a p o ra t io n  o f  th e  d r ie d  e t h e r e a l  so lu tion*  
S o lu t io n  A was washed w ith  w ater u n t i l  n e u t r a l .
Drying and evaporation y ie ld e d  a gum which p a r t i a l l y  
c r y s t a l l i s e d  from e th a n o l  to  y ie ld  unchanged m a te r ia l  
(59 mgo ) g iHopo 80®, The p ro d u c t and s t a r t i n g  m a te r ia l  
had i d e n t i c a l  i n f r a r e d  sp ectra  in  Mujol*
(b) Methyl 4“ b6n®yloxy-3-formyl-2-me1;hoxy-6-methylbengoate 
( 0 * 1  g o )  was d ie so lv e d  in  g la c i a l  a c e t i c  a c id  (35 ml, ) and 
shaken w ith  hydrogen a t  a tm ospheric  p re s s u re  and a  tem pera­
tu r e  o f  95® fo r  20 h r ,  in  th e  p resence  o f  p a llac lieed  
c h a rc o a l  (10% Pd) (90 mg*). By use o f  the  ex p erim en ta l 
p rocedure  d e t a i l e d  in  (a )  a b ro m  gum (28 mg* } was o b ta in e d  
from th e  haOH e x t r a c t .  T his c r y s t a l l i s e d  from 11 g ro in  to  
g ive m ethyl i e o r h l m n a t e  (10 mg* ; 15%) as  sm all neecllesg
m*po 141-142® ( l i t  og mo p o M 3®)o The o r i g i n a l  e t h e r e a l  
s o lu t io n  y ie ld e d  an une r  y a t  a l  11 s abl.# gum (60 mg* ),
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{c) M ethyl 4-ben %y lo x y -  3-= f  orioy 1 - 2-me t  ho xy -  6-me t  hy 1-
ben 80 a t  e (0*1 g , )  was d lsso lT ed  lu  g l a c i a l  a c e t i c  a  e ld  
(30 ml* ) and shaken w ith hydrogen a t atm ospherie p re s s u re  
and a  tem pera tu re  o f  95® In  the  p resence  o f  p a l la d l s e d  
c h a rc o a l  (20% Pel) (90 mg* ) fo r  40 h r ,  The subsequent 
ex p e rim en ta l p rocedure  was c a r r ie d  o a t  as  in  ( a ) ,  A gum 
(30 mgo ) was o b ta in e d  from th e  BaDll e x t r a c t .  This 
c r y s t a l l i s e d  from ey d o  hexane to give  m ethyl 1 soi" h i sonate  
(18 mg, V 21%) ae nee d ie  m*po and mixed ïa«p* 141-142®*
The o r i g i n a l  e t h e r e a l  s o lu t io n  y ie ld e d  an unorye t a l i i s a b l e  
gum (55 rago )*
( d) Methyl 4-hensylo% y-3 - formy 1-2-metho%y-6-m@thy 1- 
hen80a te  (0*1 g* ) was d isso lv ed  in  g l a c i a l  a c e t i c  ae id  
(30 mlo) and shaken w ith  hydrogen a t  a tm oepheric  p re s su re  
and a tem p era tu re  o f  95® for  40 hr, in  th e  presence o f  pro- 
reduced  Adams" c a t a l y s t  (90 mg*), Employing th e  e x p e r i ­
m ental p ro ced u re  d e sc r ib e d  in  (a )  a brown gum (20 mg*) 
was I s o la t e d  from the  EaOH e x t r a c t  ^  wliieh c r y s t a l  l i s e  d to  
gome e x te n t  from eyclohexane to  g iv e  m ethy l I s o r h i sonate  
(10 mgo g 15% )v ÏÏI0P0 and mixed 141=142®,
An i in c r y s ta l l ! s a b le  gum (65 mg* } was i s o l a t e d  from 
th e  o r ig i n a l  e th e r  so lu tion*
(e ) Methyl 3-fo%'my 1-4-hydroxy-2-m etboxy-6-m etbyIbenm ate
g s
(Go 11 go) was d is  so lved  in  g l a c i a l  a c e t i c  a c id  (25 m l o )  a% 
shaken f o r  ?jO hr* a t  a tm ospheric  p re s su re  and a tem p era tu re  
o f  95® w ith  hydrogen i n  the  presence  o f  p a l l a d i s e d  c h a rc o a l  
(10% Pd ) (Ool g o ) ,  The c a t a ly s t  was removed by f i l t r a t i o n  
and washed w ith  g l a c i a l  a c e t i c  acido The f i l t r a t e  was 
ooncen tra tedg  d i l u t e d  w ith  w a te r  (100 ml*) and e x t r a c te d  
w ith  e th e r  (3 x 25 mlo)* The e t h e r e a l  s o lu t io n  was washed 
m t h  s a tu r a t e d  sodium b ic a rb o n a te  (3 x  15 ml* ) and m t h  
w ater u n t i l  n e u tra l*  E vap o ra tio n  o f the  d r ie d  s o lu t io n  
y ie ld e d  a w hite  s o l i d  (75 mg, } which on r e o x y s ta l l i s a tx o n  
from c h lo ro fo rm -l ig ro in  gave m ethyl I so rM ^ o n a te  (70 mg* ;
71%) a 8 nee d ie a  g m* p* and mixed m* p * 14 2-143® *
The i n f r a r e d  spectra , in  Mujol o f  th e  a c id ic  p ro d u c ts  
from p r e p a r a t io n s  (b)g (e)g (cl) and th e  main p ro d u c t from
(e )  were i d e n t i c a l  w i th  one another*
M éth y la tio n  o f  Methyl 2«4-D ihydroxy-3-form yl-6- 
methyIbengo a t  e (Methyl HaematOLmiate}* -  Methyl -Imematommat© 
(3 g«) was d is s o lv e d  in  ace to n e  (30 ml*) end r e f lu x e d  in  the  
p resence  o f  m ethyl io d id e  (10 ml* ) , po tass ium  carbonate 
( lo 0 5  go ) and sodium iodide- (2*1 go) f o r  24 h r. The so lv e n t  
was removed and th e  o rgan ic  re s id u e  was d is s o lv e d  in  e th e r  
(250 mlo)o The in o rg a n ic  materia]!, was removed by 
f i l t r a t i o n  and washed w ith  e th e r  (3 % 40 ml* )* Tha
J
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combined e th e r e a l  s o lu t io n s  were e x t ra c te d  w ith  IE* sodium 
hydroxide (4 % 30 ml*), Âe l d l f i c a t i o n  o f th e  a lk a l in e  
s o lu t io n  end e t h e r  ex trac tio n , y ie ld e d  a hrown gump which on 
r e o r y s t a l l i s a t i o n  from m ethanol gave unchanged m ethyl 
haematommate (Co97 g * )* The mother l i q u o r s  were f u r th e r  
oo iioen tra ted  and th e  so lv e n t  was com plete ly  removed to  
y ie ld  a broim gunu The gam c r y s t a l l i s e d  from cyclohexane 
and g a f t e r  re p e a te d  re o ry  s t a l l !  s a t io n  fit>m t h i s  so lven t^  
s e p a ra te d  in to  two compounds g ( 1 ) methyl 3'=formyl-4‘==hydroxcy 
2-m0tlio:Ky-6“Tnethylhen^oate (0*41 g, s 15/^) o b ta in e d  as 
f e l t e d  nee d ie s  9 m* p* and mixed moPo 63“ 64® ( l i t *  g m*po
64®)9 and ( 2 ) m ethyl 5- fo rm y l-2-hydro.xy-4-m ethoxy-6-m e th y l-  
benzoate  (O* 81 g* ; 25%) o b ta in ed  as  n e e d le s  g m«po end
mix © d ïn a p o 86-87 ® ( l i t , , m* p * 87® )*
The p ro d u c ts  had i d e n t i c a l  i n f r a r e d  s p e c t r a  in  E u jo l  
w lth  th e  a u th e n t ic  specimens o f  th e  r e s p e c t iv e  compounds*
Me t  hy 1 5 -I'o r  ra y 1-4 ^  hy d ro xy- 2-m e t  ho scy -  6 -m e t  hy lb  en zo a t  e * 
Me thy  1 4-ben  jsy lo x y-3 -fo  rmy 3.-2-me tho %y- 6-me 11-%)" Iben z o a t©
(3.0 64 go) was d is so lv e d  in  g l a c i a l  a c e t i c  a c id  (140 mlo) 
and t r e a t e d  wdth c o n cen tra ted  hyd ro c lilo r ic  a c id  (60 m lo )g 
s a tu r a te d  a t  0® w ith  hydro gen c h lo r id e  gas* The s o lu t io n  
was h e a te d  on a  s team -b a th  f o r  30 mln* and th e n  b o i le d  in  
an o 1 1 -b a th  fo r  1 min* The a c id  s o lu t io n  was evapo ra ted
9?
to  ûTjnesB^ The re s id u e  was suspended in  watei? and wae 
e x t r a c t  eel by e th e r  (4 % 50 ml, )* The e t h e r e a l  s o lu t io n  
was washed w ith saturated  sodium b ic a rb o n a te  (2 % 25 ml* ) 
and was th o rough ly  shaken w ith  IE* sodium hydroxide 
(4 % 50 ml*). The a lk a l in e  s o lu t lo n  was a c i d i f i e d  mdth 
d i l u t e  h y d ro c h lo r ic  a c id  and was e x t r a c te d  in  th e  normal 
manner w ith  e t h e r  g rem oval o f  which under reduced  p re s su re  
y ie ld e d  a c o lo u r le s s  gum (1*05 g* )* R e o r y a t a l l i s a t io n  
from eye3,0hexane gave m ethyl 3-formy 1-4 -hydroxy-2-methoxy-
6-methylbenzoat© (0*66 g*; 31%) a s  p r ism ep m*po 63®?
i d e n t i f i e d  by mixed m*p* d e te rm in a tio n  and I n f r a r e d  
oomparieono
E th y l  2« 5-Dlm e t  hy 1 -4 -etho ]qr oar bo iiy l-3-hy dr(:^^'phmiy 1 
Oarbonateo -  E th y l 2g4-dlhydroxy-3g 6-d im ethyIbenzoa te  
( e thy  1 j3-o r  cino 1 c a r  bo xy l a t e  ) (5*9 g* ) was d ie æ  Ived in  IN * 
sodium hydroxide (28 ml* ) and e t i iy l  o b lo ro fo rm ate  ( 4o9 go) 
was added* The m ix tu re  was s tek en  f o r  8 min* and allo?/ecl 
to  s tand  f o r  1 h r . The se p a ra te d  n ia te ris ll  was f i l t e r e d  
o f f  and r e c r y s ta l l is e d  tw ice  from e th a n o l to g ive  e th y l  2*5-  
dime tlx^3..-4-ethoxy c a r  bony 1- 3- i ^  dro x jp h en y l ca rb o n a te  (5o27 g* i 
67%) a s  nee d ie s  g rtioPo 74-75® (Founds G g 59* 9 9 Eg 60 7 o
Gg 59* 6g Eg 6„4%)o
Et hy 1 2 * 5-Dimet hy 1 -4 -e t  ho20/ c a rb o n y l-3-me tho x y p  heny ]. 
■ g a r t o n a t e .  -  'B t h ÿ  l  2 j  5 ™ c i i m ® t h y l - 4 ™ e t h o 3 r . y o a ; r b o n y l » 3 ”
hydroxy phenyl oar'bonate (3« 27 go) wae d is  so lved  i n  e th an o l 
(100 ml* ) and t r e a t e d  w ith  excess  diazomethane fo:e 24 hr,
The s o lv e n t  and exeeea cliazo me thane was e¥a,p o ra te d  o f f  
cau tiouslyo  The o i l  so o b ta in e d  was r e - d i s s o lv e d  in  ether  
( 150 ml* ) and th e  s o lu t io n  was washed w ith  sodium 
hydroxide (4 % 25 ml* ) and then  w ith  w a te r  u n t i l  n e u tra l*  
D rying and ev ap o ra tio n  o f  the  so lv e n t  y ie ld e d  oth y l._29_5-  
di me thy  1 -4 -  e t  boxy ca r  bony 1-3-me thoxypheny 1 ca rb o n a te  ('5o30 go? 
96%) as  a p a le  ye llow  o i l  g b* p* 81-82®/Go 5 mm* (Founds
Gg 60o7; E;, 7c 1* G^cE^oGg req u ires Gg 60o8$ Eg 6o8%)*
Ei;iiy 1 3 ^  6-Dirae'bhy 1-4 -by droxy-2-me thoxybenzoate  
(E th y l I s o rh iz o n a te  )o -  The o i l  (3o30 g* ) from the
txXHS?i^ïW!Sii*Xïfls2ii<i^rVîj.^>£.iïrfï,;ïtWt?»'T«3»vWT«b43>Æft-’ï--iî3iT:?X*f!tiîVliï.ïs2.XtaÆSr>*.=P *
p rev io u s  experim ent g d is  so lived in  e th an o l (55 ml* ) g was 
t r e a t e d  w ith  IN* sodium hydroxide (40 m l*), The s o lu t io n  
was allow ed  to s ta n d  f o r  2 hr* and then  a c i d i f i e d ,  The 
p roduc t was e x t r a c te d  w ith  e th e r  (3 x 50 ml*) and th e  
e th e r e a l  s o lu t io n  was shaken w ith  13  ^ sodium hydroxide 
(6 X 40 m l , )* The a l k a l in e  s o lu t io n  was a c i d i f i e d  and 
shaken w ith  e t h e r g which y ie ld e d  on e v a p o ra t io n  e th y l  
i s o r h i z o m t e  (2*04 g, ; 81/^) as p l a t e s  from cyclohexanep
ÏÏI o p * 101-10 3 ® ( 111 * p m o p o 103® )o
3 0 6-Dim ethy 1-4*“ hydroxy- 2-me t  boxy ben %o 1 o Acl d
C .ic x !  !3fL=raY2ik%%A:Li%:r.%M c cT jW Z A : îr;Ttsj!u»’ .tiv-Haiit*\x*j=£?=&“ -cc7?üæ“ v#-lM jw A itY =rt^w^f’*':tSErïî=ïiCïfitaaj=r««tXf=-îstn<«Æ.f*
( I s o rh lz o n ic  A cid ) , -  (a )  Methyl i s o r b iz o n a te  (90 mg* )
K i2 î.= ^ e33 r.:^* '9 ie«^a ij= ye^ ..i*v» tu :Æ rc tt«= T ti» 's:cx î3rj:iistiexy ,‘r tv t»  ^ '  V  ^  C J  ^
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s t r e a t e d  w ith  c o n c e n tra te d  s u lp h u r ic  a c id  10*3 go) and
th e  s o lu t io n  was allow ed to  s tand  f o r  5 hr* le e  and w ate r
were added and th e  p ro d u c t was e x t ra c te d  w ith  e th e r  
( 5 X 30 mlo )o The e th e r e a l  s o lu t io n  was shaken w ith  
s a tu r a te d  sodium h i ca rbona te  (4 % 30 ml* ), The a lk a l in e  
e o la t io n  was a c i d i f i e d  and e th e r  ex tra c tio n  g i n  the norm al 
maiine:rc y ie ld e d  a h:cQwa s o l id  which on r e  c r y s t a l l i s a t i o n  
from ben E e rie  gave i  so l i i i  son ic  ac id  a s  n e e d le s  g m*
151“ 1 5 r  ( l i t .  a . p .  155-157° )o
(b) E thy l Isorh lzon ate  (90 mg* ) was t r e a t e d  w ith  concen­
t r a t e d  aulphuri©  a c id  (0*4 go) and the s o lu t io n  was allow ed 
to  s tand  fo r  6 hr, The r e a c t io n  was des troyed  by the 
a d d i t io n  o f  i c e  and the productg I s o rh iz o n ic  acidg was 
i s o l a t e d  as  in  th e  previous experim ent as f e l t e d  n eed le s  g 
ïïioPo and mixed m*p* 152-153® « The in f r a r e d  s p e c t r a  o f  
preparations (a )  and. (b) io. ï lu jo l  were i  dent le a l*
E th y l  3 0 6-Dl ( bro mome t  hy ]. )4=hy dro 2-m e t ho xy b en %o a t  e * -
3g 6-clime thy l “ 4-h.ydror.y-2-methoxyben2;oate (1*6 g* ) $ 
d is so lv e d  in  dry  carbon t e t r a c h lo r i d e  (320 m lo )g was 
re f lu x e d  and i r r a d i a t e d  by a 150 W, lamp* Bromine 
(2o24 go s  2 niolfeo) in  dry carbon t e t r a e h lo r I d e  ( l 4 o l  mlo ) 
vms added drop wise o v e r  a p e r io d  o f  l è  hr.
The so lv e n t  was removed under reduced  p re s s u re  and the
1 0 0
r e s i d u a l  o i l  was c r y s t a l l ! s e d  from a dry b e n a e n e - l lg ro ln
m ix tu re  to  v ie Id  e th y 1 3 « 6- d i ( h rom om eth jl)-4=hydroxy-2-
W  A'&JiW»TVi<yjPtlgSiAtiag.«jr.y.va J-fC1-%g'5?C'teCi& f^iraj«rVB» j^jytyiti»7tUS a%XkfCC:2:63TfAKawa>5t«l%«:^Lgt3W3l':R;fytrA/
met ho xy benzoate  ( 1*12 g* g 41%) as  prlems* niop* ( in  m ono)
c^=Soiir5Tt3CCTJ5Sizc<t*M»s^>,tiumïa=r.isiicei^<ri»<*TEï5?v3:'SSŒ^rïi' '  J* i f  -* es^aim xa  C:25ss3re3SKUi.T3fiu:iiw
110-112® (d eCOmp*) (Founût Gg 38*7; Hg 4 o0  ^ Br^ 39* 2;
Op 39oO| Eg 4*lg Br@ 39*6* ^ 12% 4^^ 4^^'2
Op 37o7; Hp 3c7; Br, 41o8%).
Any a p p re c ia b le  c a t t i n g  clown in  th e  r a t i o  o f  carbon 
t e t r a c h l o r i d e  to  s o lu te  a f f e c t e d  th e  y i e l d  a d v e r s e ly ,
5=#/ d r oxy- 6-hy dro xymet hy 1-7’ -me th o x y p h th a li  cle * -
A*fp<f@a:frlMfA::u:g%.2&K=cfCK».^e;^=5%v,KtaTfH%aju5:,*=A:L^;a'Wlura ;a^4.!U5f-A''{A*%*'^=aaW«'J«j3WGKa(iiT);*œ(f«v-«Tc«?t±t*rÆ.6:-:wat:=JMVTLTcrzaws;f:==K Z^
(a )  E th y l 39 6- d l (  bromome t h y l ) -4 “"hydroxy-2-methoxybenzoate 
(0 o43 go ) was r e f lu x e d  w ith  ace to n e  (50 mlo) and w a te r
(30 m l*) f o r  3k hi% The s o lu t io n  was p a r t i a l l y  ev ap o ra ted  
and a  w h ite  s o l id  eep ©rated which on r e  cry  s t a l l !  s a t  ion  from 
ace ton  e-benzene gave 5-hy d ro x y -6-hy dro xyme thy  1-7 -me thoxy - 
ID h t  h a l l  de (O0I 6 g* ; 68%) a s  f e l t e d  nee d ie s  g m* p* 320®
(decomp,) (Founds Op 5To4? Hp 5o2* ^10^ 0^5 r e q u i r e s
Gg 57«1; Eg 4o8%)c
(b) 5-A.oetoxy-6-aeetoxym ethy 1- 7-methoxyphthalld© (80 mg* ) 
was d ie  so lved  in  IE* sodium hydroxide (10 mlo ) and h ea ted  
on a s team -b a th  f o r  2 hr* The s o lu t io n  was d i lu te d  w ith  
w ater (100 m lo) g a c i d i f i e d  ( Congo re d )  and e x t r a c te d  w ith  
e th e r  (3 x 40 m l*). The e t h e r e a l  s o lu t io n  was washed w ith  
s a tu r a te d  sociiimi b ic a rb o n a te  s o lu t io n  (3 x 20 ml* ) and w ith
M . } .
w ater u n t i l  n e u t ra l*  Drying (Ha^BO. ) end e v a p o ra t io n  
y ie ld e d  w hite  c r y s t a l s  w hich on r e c r y s t a l l i s a t i o n  from 
aceto  n e - Den sen e gave 5-hy dro%y-6-hy dro :Eym e th y l-7  -m ethoxy-  
p h t  h a l l  de (40 70% ) a s  f e l t e d  needle  Sg laop* ( in  vacuo )
320® (d ecompo ),
( c ) E th y l 4 -bonzoy lo x y -3?6 - d i ( bromomethy1 ) - 2-metho%y- 
benzoate  (0*25 gv } vms d is s o lv e d  In  dioxan (50 ml*) and 
w ater (15 m l* )g and th e  s o lu t io n  was r e f lu x e d  on a  m antle  
f o r  22 h r ,  A la rg e  p ro p o r t io n  o f  the  s o lv e n t  was removed 
under reduced p re s s u re  and on co o lin g  a  w hite s o l id  
s e p a ra te d g which on r e o r y a t a l l i a a t l o n  from aoetone-henzene 
y ie  Id  e d 5-liy dro ii j  -  6 -hy dro sqm e i;hy 1-7 -me 1: ho xyp h t  ha 11. de 
(4 6 . mg* ; 4 '^ )  a s  f e l t e d  neodlesy mrp* ( in  vacuo ) 320®
(de GO mp o ) ( Fo mid s 0 9 56* 9; Eg 5* lo C a l  c 0 f  o r
Gg 57olg Hp 4o8%)v 
The aqueous m other 11quore were d i lu t e d  w i th  w ater 
(100 ml* ) and made alkaline.' w ith  13» sodium hydroxide 
(10 ÏÏ1I 0 }c The a l k a l in e  s o lu t i o n  was washed w ith  e th e r  
{3 X 20 rnlo ) and th e n  a c id i f ie d *  The a c id  s o lu t io n  was 
e x t ra c te d  w ith  e th e r  (3 % 20 ml*) « The e t h e r e a l  s o lu t io n  
was washed w ith  s a tu r a t e d  sodium b ic a rb o n a te  (3 x; 10 ml  ^
and w ith  w a te r  u n t i l  neutr8.1* Di?yirj.g (ilapSO^J and 
e v ap o ra tio n  o f  s o lv e n t  y ie ld e d  a c o lo u r le s e  o i l  which
. 0 /
10 s
o r y s t a l l l s e d  from m ethanol to  g ive
me t  hv l-7  -me t  hoxv n h t  ha 11 d e (18 mg* ? 11% ) as  need les^  m*‘o* 
145=147® (Founds Og 65^2:; H, 4olo ^ 17-^ 34^6
Gg 65o0; Eg 4o5%)o
(d) 5-B@nzoylo%y-G-hydroxymethy1-7-m ethoxyphtha lide  
(40 mgo ) 9 d is so lv e d  i n  IE* sQclium hydroxide (6 mlo) g wae 
h ea ted  on a  s team -hath  f o r  2& hr* The s o lu t io n  was d i lu te d  
w ith  w a te r  (100 m l*}g a c i d i f i e d  (Congo re d )  and e x t r a c te d  
w ith  e th e r  (3 % 30 mlo). The e th e r e a l  s o lu t io n  was washed 
w ith  s a tu r a t e d  eodium b le a rh o n a te  s o lu t io n  (3 % 20 ml*) and 
w ith  w a te r  u n t i l  n e u tra l*  Drying (BapBO^) and ev ap o ra t io n  
y ie ld e d  s o l i d  m a te r ia l  which was r e o r y s t a l l l s e d  from 
aee tone-benzene  to  y i e ld  5"hydroxy=6-bydroxymethyl«7= 
m ethoxyph tha lide (22 mg*g 80%) a s  f e l t e d  n e e d le s 9 m«po 
( in  vaouo) 320® (deeomp* )*
The s o le  p ro d u c ts  from p re p a ra t io n s  ( a ) 9 (b) and (d) 
and th e  major p ro d u c t from p re p a ra t io n  (c )  bad i d e n t i c a l  
i n f r a r e d  s p e c t r a  i n  H u jo l and gave no d e p re s s io n  on mixed 
iBoP* d e te rm in a tio n  in  vacuo.
At temp 10 d P r e p a ra  t  i  on o f  5=%' d ro xy- 6-b.y dro xym e t  hy 1- 
7 -me thoxyp h t  ha 11 de* -  (a) Ethy 1 3 9 6-  cll ( bro momethy 1 } - 4=
«»rvnï*>7fl:t«TTï^ ïf5irc?^ JjCTiT73ilSÆ.-^ V?cCiAÆiï*siS=!S!SïS=awfa *
hyclroxy-2-methoxybenzoate (0*22 g o )  was d is so lv e d  in  dioxan 
(50 mla ) and w a te r  (12 mlo) and r e  fluxed  fo r  20 h r. On 
p a r t i a l  evaporation o f  th e  so lv en t an amorphous m a te r ia l
JLV J
(90 mga)p In s o lu b le  in  o rg a n ic  s o lv e n ts  g s e p a ra te d .  On 
d is s o lv in g  the  m a te r i a l  in  a l k a l i  g and a c i d i f y in g  th e  
s o lu t io n  th e  same amorphous m a te r ia l  in s o lu b le  in  o rg a n ic  
s o lv e n ts  g was r e p re c ip i ta to d g  supa > 300®,
(b ) E t l ^ l  3g 6 - d l ( bromometbyl)-4=hydroxy-2-metho%ybenzoate 
(Oo 2 go )g d is so lv e d  in  dioxan (20 ml* ) and v^^ater (5 mlo) g 
was r e f lu x e d  fo r  6 hr* On p a r t ia l ,  rem oval o f  th e  s o lv e n t  
no s o l id  m a te r ia l  was o b ta in e d ,  The c o n c e n tra te d  r e a c t io n  
s o lu t io n  was d i l u t e d  by w ater and e x t ra c te d  w ith  e th e r  
(3 % 50 mlo) in  th e  norm al mamier. Drying (Ba2S0^) and 
ev ap o ra tio n  gave a  brown o i l  (0*12 go) which could  n o t  be 
e ry s ta l l ia e c lo
5-Hydroxy-7-methoxy-6-me th o x y m eth y Ip h th a llde * -  E th y l
3 0 6- d l  ( bromome th y  1 ) - 4-hy dro %y- 2-me t  boxy ben %o a t e  (0*7 g* ) 
was r e f lu x e d  in  m ethanol (?0 mlo ) and w ater (40 ml* ) fo r  
8& hr* on a mantle* The s o lu t io n  was c o n c e n t r â ted to em ail 
bulk  under reduced  p re s s u re  and a w hite s o l id  separa ted^  
which was r e c r y s t a l l i s e d  from m ethanol to y i e l d  SdllâffiSZr 
7 -me tho %y- 6-me tho  xyme t  hy ^  h t  ha 11 de . (0*28 g* ; 68%) a s  
n e e d le 8g mop* ( in  vacu o ) 285® (d e compo) (Founds Gg 59*0g 
Hg 5o8 g Oî/ïep 27o3= ^31^12^5 r e q u i r e s  Gg 58*9; H, 5*4;
OMeg 27o7%).
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5-A e e t  o -  6 -aee  t  o tby 1 -7 -me thoxynhtba l l d a  *
(a )  E th y l  3 p 6 -d i( hromometliyl)-4-hydroxy-2-metho:Eybenzoate  
(Go36 go) was d is so lv e d  in  a c e t i c  anl'iyûride (30 ml*} and 
was r e f lu x e d  f o r  5 hr* The r e a c t io n  m ix tu re  was poured 
in to  w ater and h ea ted  s l i g h t l y  on a  steam -batho The 
aqueous eolutiOB was extracted  w ith  e th e r  (4 % 50 m lo)g and 
th e  e th e r e a l s o lu t io n  was washed w ith  s a tu r a t e d  eodium 
b ic a rb o n a te  (3 x 50 ml* ) and w ith  w a te r  u n t i l  n e u t r a l ,
Drying (EagSO^) and ev ap o ra tio n  y ie ld e d  a c o lo u r le s s  gum 
which c r y s t a l l is e d  from m ethanol to y ie ld  5=aoetoxy-6- 
acetoxy’m etbyl-T-m ethaxyphthalicle (0*13 CT* s 47%) as  needles»  
m,po 90-91® (Founds Gg 57«2; E, 5*0* i^equires
Op 57ol; H, 4o8%)o
5-Eydro%y-6-hydroxyme th y 1-7-m eth o x y p h th a llde (0*26 go} 
IS d isso lv ed  in  a c e t i c  anhycbdde (10 mlo } and c o n c e n tra te d  
s u lp h u r ic  a old (1 drop ) was added. The s o lu t io n  was heated  
on a B team -bath f o r  3 hr, and poured in to  w ate r ( 150 ml, )* 
The aqueous so lu tio n  was h ea ted  to  around 50® and on 
coo lin g  was extracted  with e th e r  (3 % 50 ml*) and chloroform  
(2  % 50 ml*)* The combined s o lv e n t  e x t r a c t s  were washed 
w ith  s a tu r a te d  sodium b ic a rb o n a te  (4 % 50 ml* } and w ith  
w ate r u n t i l  n e u t r a l .  Drying and ev ap o ra tio n  o f  th e  s o lv e n t  
y ie ld e d  a c o lo u r le s s  gum which on r e c r y e t a l l i a a t i o n  from 
e h lo ro fo rm -l ig ro in  gave 5-aoeto%y-6=aoetoxymethyl"7=
105
me t  ho xyp ht ha 11 d e (Oo25 g* ; 69%) as n eed les  g m*po and mixed 
moPo 90"91®,
The i d e n t i c a l  n a tu re  o f  the  p ro d u c ts  from (a )  and (b )  
was confirm ed by comparl-so}:i o f  the  in f r a r e d  s p e c t r a  o f  th e  
compounds in  î ïu jo l ,
5«Ey dro xy-7-me t  ho 6-me thy  Ip h th a l l  de, -  5=Hy clroxv-
E=k$t3=n3!3=Jt^J<c*3rîS‘4i-\ï%.5ï=.<ri:=r.v4»i»ây*«A*^MT»3Sr3irifTTi:«vtiKrr:;7.aor.Ltfiitt\lt*.Ccflett:yttiri^'5tyRTr=;ay:^.i^ * Ç /
6-hydroxyinethyl-7-metho:H-yp]ithalicle (TO mg, } was d iseo lv ed  
i n  g l a c i a l  a c e t ic  a c id  and shaken w ith  hydrogen at atmos- 
X)heric p r e s s u re  and -a tem pera tu re  o f 95® f o r  12 hr, in  th e  
p resen ce  o f  p re - re d u c e d  p la tinum  c a t a l y s t  (40 mg* )* The 
c a t a l y s t  was removed by f i l t x 'a t l o n  and washed w ith  g l a c i a l  
a c e t i c  acid* The f i l t r a t e  and washings were p a r t i a l l y  
evapora ted . Water (100 mlo) was added and th e  s o lu t i o n  
was ex trac ted , w ith  e th e r  (3 x 30 ml*). The e th e r e a l  
s o lu t io n  was washed w ith  s a tu r a te d  sodium b ic a rb o n a te  
(3 X 20 mlo ) and ?/it.h water u n t i l  n e u t r a l ,  Dz^ylng and 
ev ap o ra t io n  y ie ld e d  a. c o lo u r le s s  gum 'which on r e c r y s t a l -  
11 s a t  ion fro  m cliloro  fo rxa v ie  Ide d 5-hydroxy-7 -me th oxy-6 -  
m e thy lph tlm lide  (28 mg* ; 43%) b.b f e l t e d  n e e d le e ,  moP*
( in  vacuo) 27 5® (deoomPo ) (Founds Gg 61*8? H* 4*8*O t 3 L T S 5 2 5 n r j E A 'V . a J a >  „  t '  '»  P  ^  J
C^ qH^ q^O^  req u ires Og 61*9g Hg 5o2%)o
A ttem pted P repaicatipn  o f  Eydroxy-7-metho%y-6-methy 1
(a )  5=bly dri:)xy-6-hydroxyîîiethyl-7-me thoxy-
1 0 5
p h th a  11 de (60 mgo ) wae d is  so lved in  e th y l  s>cet3.te and 
shaken w ith  hydrogen a t  ahno8%)herlG p:eessure and room 
tem pera tu re  f o r  20 hr* i n  the  p resence  o f  p ro -red u ced  
Adame" c a t a l y s t  (?0 mg* )* The c a t a l y s t  was removed by 
f i l t r a t i o n  and washed w ith  cllLoroform (3 x  20 ml* ), The 
combined s o lu t io n  on e v a p o ra t io n  gave w hite amorphous 
m a te r ia l  which was r e c r y o t a l l i s e d  from ace tone-benzene  to  
y ie ld  unchanged m a te r ia l  (50 mg*) a s  n e e d le s  g mop* 320°,
The ln f:ra red  spec tram o f  th e  p roduct i n  N ujo l was i d e n t i c a l  
w ith  th a t  o f  th e  s t a r t i n g  va te ria ilo
(b) 5'7icetoxy->6-aeeta3r.ym0ihyl-7-methoxyphthalide (0*1 g, )g 
d is so lv e d  in  e th y l  a c e t a t e  (40 ml*), was shaken w ith  
hydrogen, a t  room tem peratu re  and a im ospheric  p re s s u re  f o r  
20 hr* in  the  p resence  o f  o re-reduced  Adams" o a ta ly e t  
(60 mgo ), The c a t a l y s t  was removed by f i l t r a t i o n  and 
washed w ith  chloroxorm (3 20 ml,)* The f i l t r a t e  and
\7ashings on rem oval o f  so lv e n t  y ie ld e d  a c o lo u r le s s  o i l  
whleh on cry s t a l l ! s a t i  on from chloroform  gave unchanged 
m a te r ia l  (91 m g,),
( e ) ce to%y-  6 -a oe to %yme thy 1=^ 7 -me t  ho%yp h t h a l i  cle (0*1 g* ) ,
d is so lv e d  i n  g l a c i a l  a c e t i c  acid  (45 niU )* was shaken w ith  
hydrogen a t  a tm ospheric  p re s su re  and a tem p era tu re  o f  95® 
f o r  20 hr* in  "l;he presence o f  p re -red u ced  Adams" c a t a ly s t
.T.
80 mgo }* The c a t a l y s t  woe removed by n i t r a t i o n  and 
washed w ith  g l a c i a l  a c e t i c  aold* The f i l t r a t e  and washings 
were p a r t i a l l y  evaporated* Water (100 ml*) was added and 
bhe e o la t io n  was e x t r a c te d  w ith  e th e r  (3 x 30 ml*), The 
e theree il s o lu t io n  was washed w ith s a tu r a t e d  sodiuni h i -  
carbonate  (3 x 20 mlo) and w lth  w a te r  i m t i l  n e u tra l*
Drying and e v a p o ra t io n  y ie ld e d  a c o lo u r le s s  girm which gave 
un chang e d 5 -aae to  xy -6 -ace  to xyme t  hy1-7-methoxyp h th a11d©
(93 mgo ) on r e  cry  8 t a l l  1 s a t  ion  from met hs.no 1*
The prod a c ts  from p re p a ra t io n s  i ' b )  and (c )  have i n f r a ­
red  s p e c t r a  in  l u j o l  i d e n t i c a l  w ith  that- o f  th e  s t a r t i n g  
ïa a te r ie lo
5*7-3}iBKethoxy-6-];iyclrojymethylphtbalideo -  (a) 5-
Hydroxy-6-hydroxyTnethyl-7-Tiethoxyphtlmlide (70 rag* ) was 
d is so lv e d  in  e th a n o l  (40 mlo) and t r e a t e d  m t h  ex cess  
diazomethane i n  e th e r  f o r  12 hr. The s o lv e n t  end rem ain ing  
diazomethane was removed by g e n t le  h e a t in g  imder reduced  
p ressure*  The r e s id u a l  w h its  s o l id  was r e c r y s t a l l i s e d  from 
met ban o 1 to  y i  e 1 d 5 % 7 -  d ime tho xy -  6-hy dro mnne thy l.p h t  ha 11 cle 
(65 mgo ; 87% ) a  a n ee die s g  oi * p 17 5-17 6® ( Fo and s G g 58 □ B ?
Hg 5c 6o r e q u i r e s  Gg 58*9; H, 5«4%),
(b) 7-%'' dro xy-6-hy dro xy me t  hy 1 - 5-me t  hoxyph tha ll de (80 mg* )
was d is so lv e d  i n  e th a n o l  (35 ml*) and t r e a t e d  m t h  an
excess o f  dlaaomethane in  ethei' fo r  12 br, The a o lv ea t and 
remaining dlazomethane was :removecl hy g en tle  h eatin g  under 
reduced preseare, The r e s id u a l whit© s o lid  was r e c r y e ta l-  
U sed  from methanol to y ie ld  5p7=dlmetho%y-6-hydro%ymethyl- 
phtbalide (78 mg,; 91oS^) needlosg mop, and mixed mop, 
174=176°, The product obtained had an in frared  spectrum  
in  N ujol Id ez itlea l w ith  th a t o f  th e product from (a ) ,
âjâ£Hl^ââ,.£ZâBiZiâl2iL 
2 ^  4=d Im et boxy ben zo a t e , -  (a ) Ethyl 3p6"dl(bromomethyl)-
4=hydro%y"2"methoxyhenzoato (Ool g ,}  was d is s o lv e d  In  
ethane 1 (20 ml, ) an d  trea ted  w i t h  an  exoesB  o f  e t h e r e a l  
dlazomethane fo r  24 hr, The so lven t and rem aining d lazo -  
methane waa removed by gennly heating the so lu t io n  under
reduced p ressure, The rem aining o i l  e r y s t a l l l s e d  from 
11 groin to y ie ld  tine banged m ateria l ( 90 mg, ),
( b ) E thyl 3 r 6 -d l ( broimnot cy 1 )-2-hyd:eo%y-4=metboxybenzoate 
(0 ,1  go) was d isso lv ed  in  ethymol (3)0 m l,) and trea ted  e^rlth 
an exGOse o f  ethei^eal dla zone thane fo r  24 Iw, The aolvent 
and rem aining d la  some thane removed by g e n tly  heating
the so lu t io n  under reduced p ressure, The rem aining o i l  
c r y s ta l l is e d  from b en zen e-iig ro ln  to y ie ld  unchanged 
m ateria l (95 m g,),
The products from prezaratlons (a ) and (b) v;ero proved
I d e n t i c a J .  w i t h  t h e  e t a r t i n ^ :  m a t e r i a l  by m ix e d  mop,
d e te rm in a tio n  and i n f r a r e d  o amp a r  Ison  in  M ujol,
T I 'lb rom lnatlon  o f  Bthv'l 3g6-Dlmethy 1-4-h y d ro x y -2- 
methoxybenzoate, -  E thy l 3«6-d im ethy1-4=hydro%y- 2-methoxy-<:îr^ 53?eri^ n.'v.K=’îittî-=53n.wirA^ 3:ïs«jcr=r::jccrüja3.^ ^^  V  ^ S' V Z/ ZJ ns/
benzoate  (0*34 g, ) was d is so lv e d  i n  dry c a r b o n  t e t r a c h lo r i d e  
( 100 ïïilo} i n  a  q u a r tz  f l a s lg  h e a t e d  and i r r a d i a t e d  b y  IfiO W* 
l a m p ,  B r o m i n e  ( 0 , 7 4  g o ^  3  m o i s , )  I n  c a r b o n  t e t r a e h l o i l d e  
(4o4 Bilo / w a s  added d r o p  wise to  the r e f l u  xlng e o la t io n  over 
a  p e r i o d  o f  5 h r .  O n  e v a p o r a t i o n  o f  t h e  s o l v e n t  a  d a r k  
b r o w n  gam w e b  o b ta in e d  which c r y a t a l l i s e d  f r o m  c y d o  hexane 
I n  v e ry  low y ie ld  to  g iv e  o. tr lb ro m id e  (30 mgo ? 4%) aa  
p r  1 sm B g 111 0 p o 13 6-138 ® ( Fo a n  ci s Gg 32 ,3 ; H ^  3^51 B r  g 4 9 o 4 *
GMnEiisOyzBr'z r a g u i r e s  Og 3 1 / 3 ?  H@ 2 , 8 ;  B r ^  5 2 , 0 % ) ,  A
si—«Cl n
brown o i l  (0 ,3 5  g« ) wae a lso  o b ta in e d  b a t cou ld  n o t  be 
p a r i f i e d c
A t te m p te d  H y d ro ly s ib o f  t h e  P r o d u c t s  o f  Tri'bromlna-
( 3 w ; j : 5 i v w o 2 / i Æ < - . r 3 C i s = f , - ^ = i r t T r l î i n \ î r . Ÿ L ' . . 4 a : & i y a c ? i F r r = Æ 4 = y u T i & s p J « J J 3 i , ' ¥ E ç * « ^ ï O i t . ï j # i . i j w - e = s e « ! < i * « i J M - t i i j e ^ < r c i r s j O » - « r s S f j e f « a t i
t i o n ,  -  ( a )  The s o l id  tr ib rondcle  (50 rngo ) * d is so lv e d  i n
ace to n e  (.50 m l,  ) an d  w atei (25 ml, ) « was r e  f lu x e d  on  a 
m antle  f o r  24 h r .  The so lv e n t wae p a r t i a l l y  e v a p o r a t e d  
a n d  t h e  s o l u t i o n  w ae allow e^d t o  c o o l ,  No r e p a r a t i o n  o f  
m a t e r i a l  t o o k  p l a c e *  A f t e r  d i l u t i o n  w i t h  w a i te r  (5 0  m l ,  )g 
e t h e r  e x t r a c t i o n  o f  t h e  e o l a t i o n  I n  t h e  n o  m a l  m a n n e r  
y ie ld e d  a brown gum ( 4 5  mg« ] which could  n o t  be c r y s ta l l i s e d o
(b ) The brown o i l  (0 o30 g, ) ? clissolTed in  a c e to n e  (60 ml, ) 
and w ate r  (30 ml, ) g was r e f  lim ed f o r  24 hr* By use o f  th e  
exp erim en ta l p roeedu re  employed in  (a )  a  brown gum (0 ,2 2  go) 
was o b ta in e d  w hich  could n o t  be p u r if ie d *
A ttem pted M brom ina tlon  o f  Fttlwl 2  ^5-Dlmethy 1 -4 -  
ethoxi/c©r bonvl-3-ïïia tboxyphsn^vl Gar bon a te  and Subsequent
SiâS2.1XJiir E th y l 2g 5° dime thy  1 -4 -e thoxy  ea r  bony 1-3=
methoxyphenyl carbona te  aa th e  r e d i s t i l l e d  o i l  (0 ,7 1  go jg 
wae die  so lved  in  dry e a r  bon t e t r a c h l o r i d e  (50 m l,)  in  a  
q u a r tz  f l a s k  g hea ted  and i r r a d i a t e d  by a. 150 Wo lamp *
Bromine (0 ,77 go as 2 mole* ) in  dry carbon t e t r a c h l o r i d e  
( 4 o75 mlo) wae added drop?/ise over a p e r io d  o f  2è hr. On 
ev ap o ra tio n  a brown gum (0 /77  g, ) was o b ta in e d  which could  
n o t  be o b ta in e d  in  a  pure  co n d it io n , 'fh ls, gum-was 
d is so lv e d  in  ace to n e  (80 m l,)  and w a te r  (40 m l ,)  and was 
r e  f lu x ed  fo r  24 h r .  On p a r t i a l  ev a p o ra t io n  no so 11 cl
m a te r ia l  separated*  D i lu t io n  w ith  w a te r  (100 ml, ) and
e th e r  e x t r a c t io n  yielded, a a un cry s t a l  11 sab le  brown gum
(0 .6 5  go)o
111; by 1 IrB anzoy lp i^ -:)  5 6 -dl m e t  hyl-2-me t  W Wben so a t e , -  
E th y l 3 9 6-dime thy  I - 4-hydro K;y-2-met hoxy ben zoat e ( 0 □ 7 5 go ) g 
d ie  so lved  in  pyrid i.ne (15  ml, ) g was t r e a t e d  w ith  benzoyl 
c h lo r id e  (Oo7 go ) over a perio d  o f  10 m inu tes  w ith  shaking
I l l
and h ea ted  on a s tea in -b a th  f o r  4 h r ,  T h e  s o lu t io n  was 
poured in to  w a te r  and the p r o  d u c t  was e x t r a c te d  w ith  e t t e r  
(3 X 30 m lo  ) a The e t h e r e a l  b o  lu  t i  011 waa w a s h e d  w ith  11*  
eodium hydroxide ( 3  x  2 0  ml, )g  w ith  ffl, h y d r o  c h l o r i c  ac id  
{3 % 15 mlo ) a n d  w ith  w a te r  u n t i l  n e u tra l*  D rying and 
e v a p o r a t i o n  y ie ld e d  a co lo u r  l e e s  o i lg  cry  e t a l  11 e a t  io n  o f  
which from m e t h a n o l  gave e t h y l  4-henzoylo^,'‘=30 6 -d im e th y l-
2-methoxyhenzoate (0o71 g« ? 6 ^ 0  a s  prism s g mo po 6?-68® 
(Founds Gg 69 ,5 ; B.4 6 , 3« r e q u i r e s  Gg 69,5 ;
Ho Go]%)o
Ethy 1 4-Ben soy loxy-=3 9 6 -d i (bromome th y  1J  - 2-m ethoxy- 
hemmAteo -  E tby l 4=ben2oylo3:y"39 6"dim ethyl-2"m ethoxy"
benzoate ( l a  46 go ) w a s  d lse o lv e d  in  dry e a r  bon t e t r a -  
c h l o r i d e  (200 m l,)  i n  a q u a r tz  f l a s k  g h ea ted  and i r r a d i a t e d  
b y  a 150 W„ lamp* Bromine (1 ,4 6  g, 2 m o i s ,  ) ,  d is so lv e d  
in  carbon t e t r a c h l o r i d e  ( 9 , 0  m l , ) g wae added d r o p w i s e  to  
th e  r e f lu x ln g  s o lu t io n  over a  p e r io d  o f  1:| h r .  The e o lv en t 
wae removed and th e  r e s i d u a l  gim on t r i t u r a t i o n  w ith  
11g ro in  and subsequent r e e r y e t a l l l B a t i o n  from th e  same 
BO Iv en t #ave e th y l  4-ben zoyloxy«3 9 6 -d i ( 'bromome th y l  ) -2 -  
m e t h o x y  l->en g o  a t® .  ( 1 . 0 4  g .  § 48?i!) a s  p l a t e s ,  m . p .  9 9 = 1 0 0 ®  
( ï ' o u n â s  Cj, 4 ? o 5 ?  H ,  3 , 9 .  G ^ g H - jg O i jB r2 r e q u i r e s  C ,  47 , 0 ;
Hs 3ol%).
Methyl 2*4“ B iaG etoxy-3-d iao o to x y m etliy l-6-methyl.- 
'benzqat.e* -  Methyl 2-benzylo% y-3-form yl-4=hydro3Ey=6=methy 1-=
benzoate  (Oo5 go ) was d is s o lv e d  in  a c e t i c  anhydride  (17 mlo ) 
c o n ta in in g  c o n c e n tra te d  eu lp h u r ic  a c id  (1 drop ) and h ea ted  
on a s team -ba th  f o r  2& h r .  The s o lu t io n  wa,s poured in to  
w a te r  and th e  p ro d u c t wae e x t r a c te d  w ith  e t h e r  (4 x 40 ml, ), 
The e t h e r e a l  s o lu t io n  was wagihed by s a tu r a te d  sodium b i ­
carbona te  (4 % 25 m l o )  and w ith  w a te r  (3 % 30 m l , ) .
Drying and rem oval o f  so lv e n t  under reduced  p re s s u re  gave a 
c o lo u r le s s  guxri which on r e C T y e ta l l i s a t io n  from ch lo ro fo rm - 
11g ro in  y ie ld e d  methyl 2o4- d laoetox y -3- d i a c e to xym©thy1- 6-  
mgthy l-bjingoaj© (0 ,5  I 7 ^ )  a s  prism e g mop« 126-127®
(F ounds Gg 5 4 , 4 ;  H, 5 , 2 ,  ^ 1 8 ^ 2 0 ^ 1 0  '^ “a q u i r e e  Og 5 4 ,5 ;
Eg 5a3%)o
3- fo rm y l-6-methYlben2;aateo -  Methyl 2-b0nzylo%y-3=formyl-
4-hy droxy-G -m ethylbenzoate (0«2 go ) g d is so lv e d  i n  a c e t i c  
anhydride  (5 mlo) and p y r id in e  (5 m lo)g was h e a te d  on a
Bteam-bath f o r  3 h r .  The r e a c t io n  m ix tu re  was poured in to  
w ater and was allow ed  to  s tan d  o v e rn ig h t .  The aqueous 
suspension  was e x t r a c te d  w ith  e th e r  (3 % 50 m lo). The 
e th e r e a l  s o lu t io n  was washed w ith  BJl sodium hydro3d.de 
(3 X 40 m lo )g w ith  6N, h y d ro c h lo r ic  aeicl (2  x 50 mlo) and 
w ith  w a te r .  On d ry in g  (Na2S0 ^)m ia rem oval o f  s o lv e n t  imder
reduced p re s s u re  mo p ro d u c t was obtainedo The a lk a lin e
wash l iq u o r s  were a o l d l f l e d  w ith  d i l u t e  h y d ro c h lo r ic  a c id  
and e x t r a c te d  w ith  e th e r  (3 % 50 mlo )o The e th e r e a l  
s o lu t io n  was washed w ith  s a tu r a t e d  sodium bicarbonate  
(3 % 50 mlo) and w ith  w ater u n t i l  neutral» On evaporation  
o f  th e  d r ie d  e o l a t io n  a brown gam was o b ta in e d  which 
o z y s ta ll ls e d  from e th a n o l  to  y ie ld  unchanged me th y  1 -2 -  
bengylo%y«5-formyl-4-hydro%y-6-m et byIhen zoate (Go 19 g«)o 
The p ro d u c t and s t a r t i n g  m aterial te d  i d e n t i c a l  I n f r a r e d  
spectra  i n  MujoIL
Methyl 4-B enm yI ç 2-ben^ylosg-g-form y 1-6-^methyl- 
teo -  Methyl 2-bensyloxy-S^form y 1-4 -hydro%y- 6 -  
m ethylbenaoate  ( 1  gû ) was d i e  so  I v e d  in  p y r i d i n e  (20 ml o)  
and b e n g s o y l  c h lo r id e  (0* 55 g« ) was added in  p o r t io n s  w i t h  
shak ing  o v e r  10 m in e  The m i x t u r e  was h ea ted  on a  steam» 
b a th  fo r  30 mliio and a f t e r  s t a n d i n g  o v e rn ig h t a t  room 
t e m p e r a t u r e p  was poured in to  watero The p r o d u c t  was 
e x t r a c te d  w i t h  e th e r  (3 % 40 mlo ) and th e  e th e r e a l  
s o lu t io n  was shaken w i t h  Mo s o d iu m  hydroxide (6 % 50 mlo )  ^
w ith  21’o l iy d ro ah lo r ic  a c id  (6 x 10 mlo) and f i n a l l y  w ith  
w a t e r  u n t i l  n e u t r a l .  Drying and removal o f  so lv e n t  u n d e r  
r e d u c e d  p re s s u re  y ie ld e d  a c o lo u r le a s  gum which s e p a ra te d  
as  c r y s t a l s  from a c e t o n e  on e o o l l n g .  R e  c r y  s  t a l l l  s a t i  o n
i:u
from methanol gave
6»methylb ^ j ^ t e  (0 ,9  g« | €1%) a s  prisms^ nnpo 94-96^
(Pounds Op 71o2; Hp 5o2o ^24^^20^6 0^ 71c 2;
Eg S.Ofo),
A ttem pted P re p a ra t io n  o f  Methyl _,4""Bén_2,qy'lo%y-3. 6» 
, l % ë j ^ d r o g h e n ^ ^ ^ o  » (a )  Methyl 4^-bengiOyloxy-
iyloxy-=3“ formyl»6»methylhen!3oate (Co26 g o )y diasD lved 
in  d r y - e th y l  a c e ta te  (45 ÿolo)y was shaken in  an a toosphere  
o f  hydrogen a t  room tem pera tu re  and a.trnospheric p re s s u re  
in  th e  p re se n c e  o f  p a l l a d l s e d  c h a rc o a l  (20^» Pd) f o r  12 hr, 
The c a t a l y s t  was removed by f i l t r a t i o n  and th o rough ly  washed 
m t h  e t i iy l  a c e t a t e .  The combined f i l t r a t e  and %mshinga 
were evapora ted  to  d ry n ess . The r e s i d u a l  w M te s o l i d  was 
■ re c x y e ta ll ise d  from m ethanol and gave unchanged 
4»bengioy lo3£y»2»ben2;y loxy»3“< f^o rm yl»6 -> m ethy lbensoa te  (Do 23 go )< 
The p ro d u c t was confirm ed to  be unchanged s t a r t i n g  m a te r ia l  
by com parison o f  i n f r a r e d  s p e c t r a  in  H u jo l and mixed mopo 
det  erm inationo
( b ) Methyl 4»beii2ioylD;icy»2»ben'?jyloxy»3"-form,yl“ 6»methyl» 
benzoate  (0 ,20  go d is so lv e d  in  g l a c i a l  a c e t i c  a c id  (40 ml, 
was sheli’en in  an atm osphere o f  hydrogen a t  a tm ospheric  
p re s s u re  and a tem pera tu re  o f  95*^  in  th e  p resen ce  o f  p re»  
reduced Adatas'* c a t a l y s t  f o r  10 br. The c a t a l y s t  wae
1 1 K
removed by f i l t r a t i o n  and washed w ith g l a c i a l  a o e t i e  aoicl 
(3 2E 20 ml, )o The f i l t r a t e  and washings were evapora ted  
to sm a ll  VOlume (c , 5 ml, ), Water ( 100 ml, ) was added 
and th e  su sp en s io n  was e x t ra c te d  w ith  e th e r  (5 x 30 m l , ) .  
The e th e r e a l  s o lu t io n  \ms 'washed w ith  s a tu r a t e d  sodium 
■bicarbonate s o lu t io n  (3 % 20 mlo) and shaken w ith  l i t  
sodium hydroxide (3 x 20 ml, ) » The a lk a lin e  s o lu t io n  was 
a c i d i f i e d  and e x t r a c te d  w ith  e th e r  (3 % 20 ml, ), The 
e th e r e a l  s o lu t io n  was washed w ith  sa turated  sodium h i -  
ca rbona te  (3 % 10 ml, ) and w ith  water u n t i l  n e u t r a l .
Drying and e v a p o r a t io n  o f  th e  so lv e n t y ie ld e d  :ao p ro d u c t. 
The or3 .g lnal e th e r e a l  s o lu t io n  y ie ld e d  a brown o i l  (0 ,1 5  go 
w hich  cou ld  n o t  be o r y s t a l l l g e d .
The experim ent was re p e a te d  w ith  a r e a c t i o n  time o f  
18 hr. An u n e r y s t a l l i s a b l e  'brown o i l  was o b ta in e d  onoe 
more from th e  n e u t r a l  f ra c t io n o
A tte m p te d  P re p a ra t io n  o f  Methyl ^ - B e n m y lo x y - ^ - f o r m y l"
2»iivdroxy--6-Bie th j lb e n ^ o a te , » Methyl 4»benEOyloxy»2» 
bensylo:iqr-3«formyl“ 6==metb,yIbengoate (0 ,2 5  g, )@ d is so lv e d  in  
g l a c i a l  a c e t i c  aolcl (15 ml, ) ,  wae t r e a te d  w ith  c o n c e n tra te d  
h y d ro c h lo r ic  a e id  ( s a tu r a te d  w ith  hydrogen  c h lo r id e  gas  a t  
0^} (6 ml, )o The s o lu t io n  was heated  on a s te a m -’bath f o r  
35 min. The so lv e n t was removed and th e  r e s id u e  was
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d is so lv e d  in  e th e r  (300 m l , ) ,  The e t h e r e a l  s o lu t io n  was 
shaken w ith  BI« sodium hycb?oxide (4 % 50 ml, ) and th e  
a lk a l in e  s o lu t io n  was s o l d i f l e d ,  The s o l id  m a te r ia l  whioh 
se p a ra te d  was co lleo te d o  Re c r y s t a l 11s a t Io n  from m ethanol
y ie ld e d  m ethyl haematomraate (0 ,1 2  g, ; 9)2% ), The in f r a r e d  
s p e e t r a  in  l u j o l  o f  th e  p ro d u c t and o f  th e  a u th e n t ic  m ethyl 
Iiaematomnate were i d e n t i c a l  and a mixed mop, d é te rm in a tio n  
gave no depre s bio n ,
A ttem pted  P re p a ra t io n  o f  3o 5»311 hydro3îyb en sy l A lcohol, »
(a )  3v 5-d)ihydroxyhensio 1 c a o i d ( 1, 29 go ) j, d .isbo Ived  in  
dry te trah y d ro fu ran . (40 'm l ,  )p was qu ick ly  added to  l i th iu m  
aluminium h y d rid e  ( l o 39 go) in  dry  te t r a l iy d ro fu ra n  (120 m l,)  
co n ta in ed  In  a 3"-neeked f laek^  f i t t e d  m t h  a condenser and 
s t i r r e r  and p rotected  frora a traospheric  m o is tu re ,  The 
ïïiixtuï^e was b o i le d  under r e f l u x  fo r  3è h r ,  w ith  s t i r r i n g  on 
a s te  am -bath , Water ( 2 mlo) was then  added dropwise u n t i l
e f fe rv e sc e n c e  ceased. A d d itio n  o f  d i l u t e  s u lp h u r ic  a c id  
(15^ v/vy 50 m l o )  brought about the  s e p a ra t io n  o f  a  gunmiiy 
s o l id  which r e  d is  so lved  on f u r t h e r  a d d i t io n  o f  watex"
(200 'ml, )o The aqueous te t r e h y d ro fu ra n  s o lu t io n  was shaken 
w ith  e t h e r  (6 x 250 m l o )  and chloroform (2 x 250 ml, ), The 
combined o rg a n ic  s o lu t io n s  were shaken -with s a tu r a t e d  sodium 
hydrogen carbonate  (3 % 100 mlo) and w ith  w a te r  u n t i l
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n e u t r a l .  On drying th e  s o lu t io n  and rem oving th e  eo lv en t 
under reduced  p re s s u re  no p roduct was obtain©do
A c id i f i c a t io n  o f  th e  a lk a l in e  s o lu t io n  and e th e r  
e x t r a c t io n  y ie ld e d  unchanged 5»dlhydro:%yben30ic a e id
d o  20 go )o
(b) 30 5-:Dihydroxybensoic a c id  ( lo 29 g, ) g d is s o lv e d  in  d iy
te t ra h y d ro fu ra n  (120 mlo)p was added q u ic k ly  to  l i th iu m  
aluminium ly d r ld e  (Xo39 ) In  dry te tra l iy d ro fu ra n  (600
mlo ) ÿ co n ta in ed  in  a 3»neeked f l a s k  f i t t e d  up a s  in  ( a ) .  
Subsequently  a  s im i la r  experim en ta l p rocedu re  to t h a t  o f
(a )  wae employedg b u t no n e u t r a l  p roduct was o b ta in e d ,
3p S-Dlhydroicy benzoic  a c id  ( 1 ,12  g o )  was i s o l a t e d  from th e
frao*
5“Di}:iydroxybensDie a c id  (1 g, ) was d is  so lved  in  dry 
e th e r  (50 m l,)  and was added qu ick ly  to l i th iu m  aluminium 
hydride  ( I  g o )  in  dry e th e r  (500 ralo) in  a 3-neeked f l a s k  
f i t t e d  up a s  in  ( a ) .  The m ix tu re  was r e f lu x e d  f o r  3 h r , 
w ith  s t i r r i n g  on a  ateam -'bath and th e  excess l i th iu m  
aluminium hydride  was destroyed by dropwise ad c llt io n  o f  
w ate r . C oncen tra ted  su lphuric a c id  (3 ml» ) in  water (50 
mlo ) was addedp fo llow ed  by w ate r (200 'mlo). The 
e th e r e a l  la y e r  was s e p a ra te d  and th e  aqueous phase was 
e x t ra c te d  w ith  e th e r  (3 % 1.00 mlo) and ch loroform  (2 %
100 ml, }o The combined so lu tio n s  were washed w ith
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s a tu r a t e d  socliiim b i car  bona, t e  s o lu t io n  ( 5 % 50 mlo) aud w ith  
water u n t i l  n e u tr a l, Eo product was obtained  on evaporation  
o f  th e  dried  s o lu t io n .  A c id i f i c a t i o n  and e th e r  e x t r a c t io n  
o f  the a lk a lin e  washes y ie ld e d  3^5»dihydro3gbengolo a,Gld 
(Co91 go) unchanged.
The p ro d u c ts  from p re p a ra t io n s  ( a ) y (b) and (e )  had 
Infrared apeetra  in  h u jo l Id e n tic a l w ith  t h a t  o f  th e  s ta r t in g  
m ateria l,
(d ) Methyl 3 g 5 -d l hydro xyben m a te  (1 go) y d is so lv e d  in  dry 
e th e r  (50 ml, ) ,  was added to a  suspension o f  l i th iu m  aluminium 
hyd ride  (1  g, ) In  dry e th e r  (500 m l,)  in  th e  3^-necked f l a s k  
f i t t e d ,  up a s  p rev iou sly  deserlbed . The suspension  was 
s t i r r e d  under r e f lu x  on a steam ^bath  f o r  4 hr. Water 
(2 mlo) was added dropwise fo llow ed  by c o n c e n tra te d  su lp h u r ic  
a e id  (5 mlo) in  w a te r  (200 ml, ), The phases were s e p a ra te d  
and th e  aqueous phase was e x t r a c te d  w ith  e th e r  (3 x 100 ml, ) 
and chloroform (2 x  gO m l , ) .  The combined o rg a n ic  s o lu t io n s  
were th e n  ehalten w ith  s a tu r a t e d  sodium hi carbonate ( 3 x  50 
ml, ) and w ith  w ater u n t i l  n e u tra lo  Removal o f  th e  so lv e n t  
under reduced  p re s s u re  from th e  d r ied  s o lu t io n  y ie ld e d  a 
brown r e s id u e  which from acf'tone»ohloroform  gave unchanged 
m a te r ia l  (0 ,9 1  g o )« The pro  duet and s t a r t i n g  m a te r ia l  to d  
id e n t ic a l  Infrared e p e o tra  in  Euj o l .
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.11(e )  S'^Diaoetoxybensolc (0o8 g , ) ,  cil b so lved  1 
dry e tîie r  (150 ml, ) g  was added in  sm all p o r t i o n s  to  a 3“ 
necked f la sk p  f i t t e d  up a s  in  ( a ) y c o n ta in in g  l i th iu m  
aluminium hydride  (0 ,97  goj in  dry e th e r  (500 m l , ), The 
m ix tu re  was re f lu ised  w ith  e ; t l r r ln g  on a s team -b a th  f o r
4 h r .  W ater (3 ml, ) was added dropwise g fo llow ed  by con­
c e n t r â t  ed su lp h u r ic  a e id  ( 5 mlo) in  w ater (200 ml,). The 
e th e r e a l  la y e r  was se p a ra te d  and the  aqueous phase was 
e x t ra c te d  w ith  e th e r  (5 x 100 :mlo ) and o h lo ro fo m  (2 x 100 
m lo). The combined s o lu t io n s  were washed w ith  s a tu r a te d  
sodium b ic a rb o n a te  (4. x  50 mlo ) and w ith  w a te r  im tl  1 
n e u t r a l ,  fiVaparation o f  th e  d r ie d  s o lu t io n  y ie ld e d  no
producto A c id l f i e a t io n  o f  th e  b ic a rb o n a te  s o lu t io n  and
e th e r  e x t r a c t io n  in  th e  no3m al man.ner y ie ld e d  5^-dihydroxy= 
ben m l  G ac id  (0 ,7 5  g«)? m, p. 236-258^’ ( l i t ,   ^ m, p , 235° )o 
The p ro d u c t was confirm ed to  be 3$ 5-dihydroxybengoic a c id  
by mixed m,p, d e te rm in a tio n  and comparison o f  i n f r a r e d  
spectra , in  Euj o l ,
( f )  5^Diaeetoxyben£;oic a,cid (0 ,50 go) was s low ly  added 
w ith  s t i r r i n g  to  sodium bo]'ohydride (Oo93 g o )  and b i s (2-= 
m ethoxyethyl) e th e r  (46 ml, ) in  a  n i t ro g e n  atm osphère.
Boron t r i f l u o r i d e  e th e r a te  (4o65 go) in  b is (2»m ethexye thy l)  
e th e r  (25 mlo) was added o v e r  a p e r io d  o f  1 b r ,  w h i ls t  th e  
m ix tu re  was s t i r r e d  a t  room tem p era tu re . A f te r  2 hr.
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2 -m e th o x y e th y l)e th e r  (50 m l ,)  was added, The r e a c t io n  
was allow ed to  s tan d  o v e rn ig h t  and d es tro y ed  by ic e  (3 gc ) 
i n  m ethanol (10 ml, ), The r e a c t io n  m ix tu re  wae poured in to  
w ater (100 m l ,)  and e x t r a c te d  w ith  e th e r  ( 5 x 20 mlo). The 
e th e r e a l  e o lu t io n  was washed w ith  sodium h ic a rb o n a te  
s o lu t io n  (5  % 10 mlo) and w ith  w ater u n t i l  n e u tra l»  Drying 
and ev ap o ra tio n  o f  th e  so lv e n t  under reduced  p re s s u re  gave 
no produoto
E ther e x t r a c t i o n  o f  th e  a c i d i f i e d  a lk a l in e  w ashings 
gave 3 g 5- d 1 hy dro 3cy ben 1 c a c id  (0 ,23  go) i d e n t i f i e d  as  b e fo re  
"by mixed raxpo and comp a r i s e n  o f  I n f r a r e d  s p e c t r a  in  Eujol»
(g ) Methyl 3g S -d laee tozybensoa te^^  ( l» I7  61 }<, clisBolved in  
dry e th e r  (130 ml, )  ^ was added to  l i th iu m  aluminium hydride  
(lo 5 go) i n  b o i l in g  e th e r  (130 m l,)  in  a 3-neoked flasky  
f i t t e d  up a s  p re v io u s ly  dee o r lb ed , The m ix tu re  was r e ­
f lu x ed  f o r  h r , on a a teem -ba tb  w ith  a t i r r i n g .  Water 
(3 mlo) was c a u t io u s ly  added dropwise fo llow ed  by concen­
t r a t e d  s u lp h u r ic  a d d  {5 ml „ ) in  w ater (200 ml, ), The 
aqueous phase wae e x t r a c t s c  w ith  e th e r  (3 x 20 ml, } and th  
combined e o la t io n s  were shaken w ith  s a tu r a te d  sodium b i ­
ca rbona te  (3 X 15 mlo) and w ate r  u n t i l  n e u t r a l ,  K vapor a -  
t i o n  o f  th e  d r ie d  s o lu t io n  y ie ld e d  a brown gum which 
c r y s t a l l i s e d  from aee to n e -ch lo ro fo rm  to g ive  m ethyl 3  ^5-" 
d ibydroxybensoate  (0 ,70  g, ] a s  prisms  ^ m.opo and mixed m,po
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164'-166^% The p roduct bad an i n f r a r e d  spectrum  in  Eu;]ol 
i d e n t i c a l  w i th  t h a t  o f  m ethyl 3  ^3»cli hydro xy hen so irte,
(h ) !3»Mïïiet boxy hen îsyl a lcoho l^^   ^ ( 0 , 2  g, ) was d is so lv e d  
in  a c e t i c  a e id  (8 ml, ) and t r e a t e d  w ith  hydro bromic ae id
(3 m l o   ^ Bo go lo49)-  The e o la t io n  was h ea ted  on a steam - 
bath  in  an atmosphere o f  n i t ro g e n  fo r  20 mln, g was d i lu te d  
w ith  w ater (100 ml, ) and w&ls e x t ra c te d  w ith  e th e r  (4 x 20 
mlo )o The e th e r e a l  s o lu t io n  was washed w ith  s a tu r a t e d  
sodium b ic a rb o n a te  (4 x 1 5  ml, ) and shaken w ith  ]Jk Boclium 
hydroxide (6 x 10 m l o ) ,  The a l k a l in e  so l u t  io n  wae 
a c i d i f i e d  and e x t r a c te d  with, e th e r  to  y ie ld  a  brown gum 
(Go 14- g , } whic h 0 o uId no t  h e ory e t  ali.ll eed,
( i )  3 9 5-Dlmethoxybcmsy 1 a lc o h o l  (1  g, ) was d is so lv e d  in  
dxy bens one (10 ml, ) and added to  a suspension  o f  aluminium 
broxflide (p , 16 g o )  i n  benzene (100 m l ,) .  The m ix tu re  was 
r e f lu x e d  in  an atmosphere of! n i t ro g e n  fo r  6^ h r ,  on a 
eteam^'batho Water (150 m'U ) was added;, dropwise i n i t i a l l y  g 
end th e  benzene phase was :geparated from th e  aqueous. The 
aqueous phase was e x t ra c te d  with e th e r  (3 x 50 m l o )  and the  
o rg an ic  s o lu t io n s  wex^e combined and shaken w ith  I d , sodium 
byclroxide (4 x 25 ml, ), The a lk a lix ie  e o la t io n  wae a c i d i -  
f i e d  and e x t r a c te d  w ith  e th e r  in  th e  normal manner to y ie ld  
a brown gum (0 ,8 2  go) whiee oould n o t  be e r y B ta l l i e e d ,
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acid  (laO go ) was d isso lv ed  in  methanol (10 ml» ) arid 
trea ted  for 2 hr, w ith excess e th erea l dla^omethaneo The 
so lv en t and unreaeted dla^omethane was b o iled  o f f  earefu]. 
The r e s id u a l o i l  wao d isso lv ed  in  eth er (50 m l,)  and the
e th e r e a l  s o lu t io n  was washed w ith  s a tu r a te d  sodium h i -  
oaz'bonate (3 % 15 mlc) and w ith  w ate r u n t i l  n e u tra lo  On 
ev ap o ra tio n  o f  th e  d r ied  s o lu t io n  a co lo irr laes  o i l  was 
o b ta in e d  which c r y s t a l  U se d  fi'om l i g r o i n  to  y ie ld  m ethyl 
ggS'^dieieetozybenzoate (0 ,69  gcg 6?%) a s  needleeg m^po 50-59° 
( l i t .  m.p. 58-59°) (Poanfis 0 , 57.5; H, 4 /7 .  Calc. 
C.jpI-.UoOf:S 0 .  5 7 . 1 ;  H, 4 .8 f O .
çla tC*» »*£:• if;^  kr
Attempted Preparation  o f  Methyl ..3i,v'-'Dis.petoxybens^ » » 
3  ^5" D iaeetoxybenm ic a e id  (1 go) wae d is so lv e d  in  methanol 
(25  mlo) and concentrated  Bulphurlc acid  (2 ml») w0,e added, 
The so lu tio n  wae re flu x ed  for  6 hr, on a eteam^bathg d ilu ted
by w ate r  (200 ml, ) and e x t  reacted w ith  e th e r  (4 x 3O m l»),
The e ther so lu  t io n  was waahed w ith  s a tu r a te d  sodium 'b ioar-  
'bomate (4 x 20 ml« ) and w ilh  ^ /a te r  u n t i l  neutE 'a l, Removal 
o f  th e  d r ie d  so lv e n t  under reduced  p re s s u re  y ie ld e d  a w hite 
s o l id  %?hlch on r e c i y s t a l l i s a t i o n  f%-03V beng^ene gave met'by 1 
3 g5-dihydrGzyben^soate (0 ,56  g») a s  p r ism s9 m^pc end m: 
m.p. 164-166° ( l i t .  i ’'*" m.so. 162-165°),
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The product and authentic m ethyl 3 9 5- d i  hydro 3cy hen go a t  e 
had i d e n t i c a l  i n f r a r e d  apactra i n  E u jo l ,
A ttem pted P re p a ra t io n  o f  3oS^Dlbenzylozyheinsolc Acid, -
(a ) SgS-DihydroxyhenEOio ticld (1 ,14  go) waa d isao lved  in  
ace tone  (80 ml, ) and refluxeci w ith potassium carb o n a te
( lo 28 go) and b e n g j l  c h lo r id e  ( 3o?2 go) f o r  12 h r .  The 
acetone was removed by ev ap o ra t io n  end th e  o rg a n ic  re s i  due 
wa® d is so lv e d  in  e th e r  (50 ml, ), The e t h e r e a l  so lu tio n  
wa® extz'acted w ith  eaturated sodium bicarbonate (3 x 20 m l,) .  
The a l k a l i n e  s o lu t io n  was a c i d i f i e d  and r e - e x t r a c t e d  w ith  
e th e r  to  y ie ld  3g 5-dlhydroxybengolc a c id  (1 ,10  go)  unchanged»
(b)  3e 5-D1 hydro3cybenvoie a e id  (1*75 g« ) was d is so lv e d  in  
dioxan (120 mlo) c o n ta in in g  po tassium  ca rb o n a te  ( l «95 go) 
and b e n sy l  o b lo r id e  (5o72 g« } and th e  m ix tu re  was re fluxed  
f o r  30 h r .  The dioxan wa$; removed by ev ap o ra t io n  and the  
o rg a n ic  r e s id u e  was d is so lv e d  in  e th e r  (50 ml, ), The 
e th e r e a l  e o la t io n  was shaken w ith  s a tu r a t e d  sodium b le a r  bon- 
a te  (4 X 20 m l , ) .  The a l r a l i n e  s o lu t io n  wae a c id if ie d  and 
re» ex t3"aoted w ith eth er  to  y ie ld  3p5-dlbydro%yben2;oic acid  
(lc6 7  go ) une hanged, Proc.uet and s ta r t in g  m ateria l had 
i d e n t i c a l  Infrared  epectruvi in  B a jo l  i n  both experim ent a.
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